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ABSTRACT
The purpose o f  t h i s  stu dy  was t o  d e te rm in e  the  e f f e c t s  o f  a 
co n c e n t r a t e d  p h y s i c a l  e d u c a t io n  program and a program o f  a u d i t o r y  and 
v i s u a l  p e r c e p t u a l  re ad in g  upon academic a c h ie v e m e n t ,  i n t e l l i g e n c e  
and motor  f i t n e s s  o f  e ducab le  m e n t a l l y  r e t a r d e d  j u n i o r  h igh  school  
boys and gi  r l s .
F o r ty  edu cab le  m e n t a l l y  r e ta r d e d  j u n i o r  h ig h  school boys 
and g i r l s  e n r o l l e d  in s p e c i a l  e d u c a t io n  c la s s e s  in t h e  East  Baton 
Rouge P a r is h  School System were s u b j e c ts  in  t h i s  s t u d y ,  which was 
conducted d u r in g  the  f a l l  and s p r in g  semesters  o f  196 8 -19 69  a t  
L o u is i an a  S t a t e  U n i v e r s i t y ,  Baton Rouge, L o u i s i a n a .
T h i r t y  s u b j e c t s  were i n i t i a l l y  s e l e c t e d  f ro m  P r e s c o t t  
J u n i o r  High School and randomly ass igned t o  one o f  t h r e e  e x p e r i ­
mental  groups.  Ten s u b j e c t s  were randomly s e l e c t e d  f rom Glen Oaks 
J u n i o r  High School t o  s e r v e  as th e  c o n t r o l  g roup.  The groups and 
f i n a l  number o f  s u b j e c t s  in each were as f o l l o w s :  (1 )  Group I 
( f i v e  boys and f i v e  g i r l s ) ,  in a combined program o f  e i g h t y  
minutes o f  c o n c e n t r a t e d  p h y s ic a l  e d u c a t i o n ,  and e i g h t y  minutes o f  
a u d i t o r y  and v i s u a l  p e r c e p t u a l  re ad in g  t r a i n i n g ;  (2)  Group I I  
( f i v e  boys and f i v e  g i r l s ) ,  in a program o f  e i g h t y  minutes o f  
co n c e n t r a t e d  p h y s ic a l  e d u c a t io n  and e i g h t y  minutes  o f  c lassroom  
i n s t r u c t i o n ;  (3 )  Group I I I  ( f o u r  boys and f i v e  g i r l s ) ,  e i g h t y  
minutes o f  a u d i t o r y  and v i s u a l  p e r c e p t u a l  re ad in g  and e i g h t y
x
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minutes o f  c lassroom i n s t r u c t i o n ;  (A) Group IV ( f i v e  boys and f o u r  
g i r l s ) ,  i n s t r u c t e d  in a s p e c i a l  edu c a t io n  c la s s  d u r i n g  a r e g u l a r  
f i v e  hour school day.
The d a ta  c o l l e c t e d  inc luded scores ob ta in ed  f rom the  Gates-  
M a c G i n i t i e  Reading Achievement  T e s t s ,  which inc luded  two t e s t s :  
V ocabula ry  and Comprehension; The Wide Range Achievement  Tes t  
(WRAT), which con s is te d  o f  a r i t h m e t i c  and s p e l l i n g  t e s t ;  Wechsler  
I n t e l l i g e n c e  ( t o t a l )  F u l l  Scale  T es ts  f o r  C h i ld r e n  and A d u l ts ;  and 
a Motor  F i t n e s s  T es t  which inc luded  a b a t t e r y  o f  ten  motor f i t n e s s  
t e s t s .
To d e te rm in e  the e f f e c t i v e n e s s  o f  c o n c en t ra te d  i n s t r u c t i o n  
in p h y s ic a l  e d u c a t i o n ,  the e f f e c t i v e n e s s  o f  c on c en t ra te d  i n s t r u c t i o n  
in a u d i t o r y  and v i s u a l  p e r ce p tu a l  r e a d in g ,  and the i n t e r a c t i o n  
e f f e c t s  o f  p h ys ic a l  edu c a t io n  and a u d i t o r y  and v i s u a l  p er cep tu a l  
read in g  w i t h  regards to  academic ach ieve me nt ,  a tw o -b y - t w o  f a c t o r i a l  
a n a l y s i s  o f  c o v ar ian c e  was used, and a tw o -b y - tw o  f a c t o r i a l  a n a l y s i s  
o f  v a r i a n c e  was employed f o r  i n t e l l i g e n c e  q u o t i e n t s  and motor  
f i t n e s s  sco re s.
Res u l t s  o f  t h i s  i n v e s t i g a t i o n  i n d i c a t e d  the f o l l o w i n g  
cone 1 us i ons :
1. Ph ys ica l  edu c a t io n  does not  c o n t r i b u t e  s i g n i f i c a n t l y  to  
improvement in s e le c t e d  academic a re a s .
2 .  No s i g n i f i c a n t  improvement was made in the  academic areas  
s tud ie d  in an a u d i t o r y  and v i s u a l  p e r c e p tu a l  reading  program.
x i
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3.  Improvement in read ing  vocabula ry  was s i g n i f i c a n t l y  g r e a t e r  
w i t h o u t  an a u d i t o r y  and v is u a l  p e r c e p tu a l  read ing  program 
than w i t h  such a Drogram when comparisons were made.
k.  I n t e l l i g e n c e  q u o t i e n t s ,  as measured in t h i s  s tu d y ,  can be 
s i g n i f i c a n t l y  improved in con cent ra ted  programs o f  phys ical  
educat  i o n .
5.  No s i g n i f i c a n t  increase s  in i n t e l l i g e n c e  q u o t i e n t s  were  
made in an a u d i t o r y  and v i s u a l  p e r ce p tu a l  read ing  program.
6 . Programs o f  con c en t ra te d  phys ic a l  ed u c a t io n  s p e c i f i c a l l y  
designed f o r  educab le  m e n t a l l y  r e ta rd ed  c h i l d r e n  a re  
s i g n i f i c a n t l y  b e t t e r  in improving t o t a l  motor f i t n e s s  than  
are  e x i s t i n g  p h ys ic a l  educat io n  programs.
7.  S i g n i f i c a n t  improvement in the academic areas o f  reading  
comprehension and a r i t h m e t i c  can be made in a combined 
program o f  con c en t ra te d  p h ys ic a l  e ducat io n  and a u d i t o r y  and 
v i s u a l  p e r c e p tu a l  re ad in g .
8 . The t r a d i t i o n a l  f i v e  hours o f  i n s t r u c t i o n  in a s p e c ia l  
e ducat io n  c l a s s  was s i g n i f i c a n t l y  b e t t e r  when comparisons  
were made than o t h e r  programs s tu d ie d  in improving reading  
v o c a b u la r y .
9 . In the  academic areas  o f  reading  comprehension and a r i t h m e t  
the  t r a d i t i o n a l  f i v e  hour a day school program reve aled  
s i g n i f i c a n t  improvement.
X I  I
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CHAPTER I
INTR0DUCT1 ON
The s ta te m e n t ,  " A l l  men a r e  c r e a te d  e q u a l , "  has perhaps  
become t r i t e ,  but  i t  s t i l l  has im p o r tan t  meaning f o r  e ducat io n  in  
a dem oc ra t ic  s o c i e t y .  Al though i t  was used by the  founding f a t h e r s  
to  denote e q u a l i t y  b e f o r e  the  law, i t  has a l s o  been i n t e r p r e t e d  to  
mean e q u a l i t y  o f  o p p o r t u n i t y .  Th is  im p l i e s  e d u c a t io n a l  o p p o r t u n i t y  
f o r  a l l  c h i l d r e n ,  whe ther  the y  a r e  a verag e ,  b r i g h t ,  d u l l ,  r e t a r d e d ,  
b l i n d ,  c r i p p l e d ,  e m o t i o n a l l y  d i s t u r b e d ,  o r  o th e r w is e  d e v i a n t ,  to  
r e c e i v e  help in l e a r n i n g  to  the l i m i t s  o f  t h e i r  c a p a c i t y ,  and an 
o p p o r t u n i t y  f o r  a f i t  p r o d u c t i v e  l i f e  in s o c i e t y . ^
S c i e n t i f i c  and t e c h n o l o g i c a l  advances o f  the T w e n t ie th
Century have accen tua ted  major  problems in American s o c i e t y .  Recent
developments have emphasized the  concern o f  governmental  o f f i c i a l s
2
f o r  these problems.  P r e s i d e n t  John F. Kennedy, through the Counci l  
on Youth F i t n e s s ,  d i r e c t e d  school board members, school a d m i n i s t r a ­
t o r s ,  t e a c h e r s ,  and p u p i l s  themselves t o  heed " .  . . t h i s  urgent
^Samuel A. K i r k ,  Educat ing Ex ce p t i o na l  C h i l d r e n  (Boston:  
H o u g h t o n - M i f f 1 in Company, 1962 ) ,  415 PP.
2
John F. Kennedy, A P r e s i d e n t i a l  Message to  the  Schools on 
the Physica l  F i t n e s s  o f  Youth. "Youth P h y s ica l  F i t n e s s :  Suggested  
Elements o f  a School -Centered  Program,"  P r e s i d e n t ' s  Counci l  on Youth 
F? t n e s s , (Washington,  D . C . :  U. S. Government P r i n t i n g  O f f i c e ,  196 1) .
1
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c a l l  to  s t r e n g th e n  a l l  programs which c o n t r i b u t e  to  the  phys ic a l
f i t n e s s  o f  our  youth . . P r e s i d e n t  John F. Kennedy charged h is
Panel on Mental  R e t a r d a t i o n  w i t h :
. . . the r e s p o n s i b i l i t y  . . .  to  e x p l o r e  the p o s s i b i l i t i e s  
and pathways to  p r e v e n t  and cure mental  r e t a r d a t i o n .  No 
r e l e v a n t  d i s c i p l i n e  and no f a c t  t h a t  w i l l  he lp  a ch ie ve  t h i s  
goal is  to  be n e g l e c t e d . "3
A c l o s e  e xa m in a t io n  o f  the  ave rage  American school r e v e a l s
an i n c r e a s i n g  number o f  c h i l d r e n  w i t h  v a r y i n g  p h y s ic a l  and
p sy ch o lo g ic a l  d i s a b i l i t i e s .  A u t h o r i t i e s ,  such as F a i t ,  have
s ta te d  t h a t  "between f i v e  and ten  per c e n t  o f  the  school p o p u l a t io n
s u f f e r  f rom some type o f  p h y s ic a l  o r  mental  d e f i c i e n c y  r e q u i r i n g
s p e c i a l  ed u c a t io n  c o n s i d e r a t i o n . "
Body and mind a r e  never  independent .  Though much remains to
be learned about  the  b r a i n  and c e n t r a l  nervous system,  n e u r o l o g i s t s ,
in g e n e r a ] ,  agree t h a t  the idea  o f  two l i v e s ,  psych ic  and s om at ic ,
has o u t l i v e d  i t s  u s e f u l n e s s .  The psychosomat ic concept  in medic ine
reco gnizes  t h i s  f a c t  o f  b i o l o g i c a l  i n t e g r a t i o n  and acknowledges i t s
. . . .  5s i g n i f i c a n c e .
The e a r l y  motor  e x p l o r a t i o n s  o f  the c h i l d  begin a long
3
John F. Kennedy, "A N a t i o n a l  Plan  t o  Combat Mental  R e ta r d a ­
t i o n , "  P r e s i d e n t 1s Panel  on M en ta 1 R e t a r d a t i o n  (W ash in g ton , D. C . :
LI. S. Government P r i n t i n g  O f f i c e ,  196 2 ) .  Of 628 369 .
4
H. F .  F a i t ,  Adapted Ph ys ica l  Educat ion ( P h i l a d e l p h i a :
W. B. Saunders Company, 1 9 6 2 ) ,  p.  21.
"’A. H. I s m a i l ,  and J .  J .  Gruber ,  Motor  A p t i t u d e  and I n t e l ­
l e c t u a l  Performance (Columbus, Ohio: C h ar les  E. M e r r i l l ,  I n c . ,  
19 67) ,  p. 2 .
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process o f  developm ent ,  growth,  and l e a r n i n g  by which the  c h i l d  
f i n d s  out  about  h i m s e l f  and the wor ld  around him. Motor e x p e r i ­
m e n ta t i on  and motor l e a r n i n g  become the f o u n d a t io n s  upon which  
t h i s  knowledge is b u i l t ,  and the base upon which t h e  e n t i r e  
p e r s o n a l i t y  o f  the c h i l d  r e s t s .  In e a r l y  c h i ld h o o d ,  mental  and 
p h y s ic a l  a c t i v i t i e s  a r e  c l o s e l y  r e l a t e d ,  and these  motor a c t i v i t i e s  
may p la y  a m a jo r  r o l e  in  i n t e l l e c t u a l  development .  Muscular  
a c t i v i t y  and movement a r e  nec essary  f o r  the maintenance,  growth,  
and development  o f  the  v a r i o u s  organs and systems o f  the human 
body. To a l a r g e  e x t e n t ,  h ig h e r  forms o f  b eh a v i o r  d ev e lo p  out  o f  
and have t h e i r  ro o ts  i n ,  motor l e a r n i n g ;  " .  . . motor  l e a r n i n g  can
be regarded as p l a y i n g  a v e r y  s i g n i f i c a n t  p a r t  in a lmost  any
6 7
endeavor o f  human c o n c e rn . "  D u tt on  s ta te d  t h a t  p h y s ic a l  v i t a l i t y  
promotes mental  v i t a l i t y ,  and t h i s  is e s s e n t i a l  to  academic a c h i e v e ­
ment .  Comenius no te d ,  " I n t e l l e c t u a l  progress  can be c o n d i t i o n e d  a t
g
e ve ry  s te p  by b o d i l y  v i g o r . "
By i n v e s t i g a t i n g  the  w o r ld  through movement, a c h i l d  l e a r n s  
to  i n t e r p r e t  these p e r c e p t u a l  p a t t e r n s  in  terms o f  in f o r m a t i o n
g
J u l i a n  U. S t e i n ,  "M o to r  F u n c t io n  and Ph y s ica l  F i t n e s s  o f  
the  M e n t a l l y  Retarded:  A C r i t i c a l  Rev ie w ,"  Rehab i1 i t a t i o n  
Li t e r a t u r e , XXIV (Au gust ,  196 3 ) ,  2 3 0 -2 3 8 .
^Richard  E. D u t t o n ,  " P h y s i c a l  F i t n e s s  and the  P r o f e s s o r , "
The Ph y s i c a l  E d u c a t o r , 2 4 : 2 7 - 2 9 ,  March, 19 6 7 -
g
C h ar l es  A. Bucher,  " H e a l t h ,  P h ys ica l  Educat ion and Academic  
A ch ie ve m e n t , "  N a t i o n a l  Educat ion  A s s o c i a t i o n  J o u r n a l , 5 4 : 3 8 - 4 0 ,
May, 1965.
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meaningful  t o  him and i n fo r m a t io n  which can be used to  i n f l u e n c e
h is  b eh a v i o r  in a way t h a t  more v e r i d i c a l  and more e f f i c i e n t
responses o cc u r .  Through e x p l o r a t o r y  movements, the  c h i l d  on one
hand g e n e ra te s  p e r ce p tu a l  i n f o r m a t i o n ,  and on the  o t h e r  hand
r e l a t e s  t h i s  i n f o r m a t i o n  to  h i m s e l f  and h is  a c t i v i t i e s .  I t  is
through such e x p l o r a t i o n  t h a t  in p u t  i n f o r m a t i o n  is  c o r r e l a t e d  w i th
o u tp u t  b e h a v i o r .  A c h i l d  b u i l d s  a h e i r a r c h y  o f  s y s te m a t ic  knowledge
based upon the  f o u n d a t io n  o f  h is  p h ys ic a l  i n t e r a c t i o n  w i t h  h is
env ir onm ent .  The importance o f  an adequate  motor  i n t e r a c t i o n
9
t h e r e f o r e  becomes a p p a r e n t .  Performances o f  motor  s k i l l s  are  
dependent  upon cont inuous  feedback from the  a u d i t o r y ,  v i s u a l ,
m uscu la r ,  and j o i n t  senses,  so pe r ce p tu a l  processes a r e  an i n t e g r a l
. . 10
p a r t  o f  any motor  a c t i v i t y .
I t  cou ld be expected t h a t  the c h i l d  whose motor  responses  
were in adequate  would express d i f f i c u l t y  in  b u i l d i n g  up such 
s ys te m a t ic  bod ies o f  in f o r m a t io n  and, as a r e s u l t ,  would show 
l i m i t a t i o n s  in l e a r n i n g  as measured by ach ievement  measures,  and 
perhaps in i n t e l l i g e n c e .  11. . . i f  a t t e n t i o n  t o  motor responses  
can lead t o  improvement in l e a r n i n g  ach ieve m ent ,  then an approach  
to  the  problem through edu c at io n  is  s u g g e s t e d . " ^
g
A. H. I s m a i l ,  and J .  J.  Gruber,  l o c . c i t .
^ R u t h  B. Glasscow, "Improvement  o f  Motor Development  and 
Ph ys ica l  F i t n e s s  in Elementary  School C h i l d r e n , "  ( C o o p e r a t iv e  
Research P r o j e c t  No. 6 9 6 , M ic rocar d  P. E. 708 ,  p.  8 2 ,  U. S. O f f i c e  
o f  Ed ucat io n ,  1 966 ) .
' ^ I s m a i l  and Gruber ,  oj3 . c i t . , p.  v i  i .
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Few contemporary p u b l i c a t i o n s  have been concerned w i t h  the  
p l a y ,  phys ical  e d u c a t io n ,  r e c r e a t i o n ,  p h ys ic a l  f i t n e s s ,  or  
motor f u n c t i o n  o f  the  m e n ta l l y  re ta rd ed  to  the same degree  
th a t  they have d e a l t  w i t h  o th e r  aspects  o f  t h e i r  b eh av io r  and 
f u n c t i o n .  ^
1. STATEMENT OF THE PROBLEM
What w i l l  be the e f f e c t s  o f  concen t ra ted  d a i l y  i n s t r u c t i o n  
in p hys ical  edu cat io n  and in a u d i t o r y  and v i s u a l  p e r c e p tu a l  read ing  
on academic achievem ent ,  i n t e l l i g e n c e ,  and motor f i t n e s s ?
I I . PURPOSE OF THE STUDY
The purpose o f  t h i s  study was to  det e rm in e  the e f f e c t s  o f  
( 1) a combined program o f  concent ra ted  phys ic a l  e ducat io n  and 
a u d i t o r y  and v i s u a l  p e r c e p tu a l  re ad in g ;  ( 2 ) a con c en t ra te d  phys ic a l  
e ducat io n  program and c lassroom i n s t r u c t i o n  program in a r i t h m e t i c ,  
language a r t s  ( w r i t i n g ,  s p e l l i n g ,  and grammar),  s c ie nce  and h e a l t h ;  
( 3 ) an a u d i t o r y  and v i s u a l  p e r ce p tu a l  read ing  program and c lassroom  
i n s t r u c t i o n  program in a r i t h m e t i c ,  language a r t s  ( w r i t i n g ,  s p e l l i n g ,  
grammar),  s c ie n c e ,  and h e a l t h ;  and (A) a f i v e  hour a day school  
program w i t h  no s p e c i f i c  phys ic a l  edu cat io n  program f o r  educable  
m e n t a l l y  re ta rd ed  c h i l d r e n ,  o r  a s p e c i a l  p er cep tu a l  read ing  
program upon academic ach ieve me nt ,  i n t e l l i g e n c e  and motor f i t n e s s  
among educable  m e n t a l l y  re ta rd ed  j u n i o r  h igh school boys and g i r l s .
12
S t e i n ,  Oj3 . ci  t . , p. 230.
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I I I .  NEED FOR THE STUDY
6
Wi th programs f o r  the  m e n t a l l y  handicapped becoming more and 
more common, the i m p l i c a t i o n s  f o r  us ing  p h y s ic a l  a c t i v i t i e s  t o  
a s s i s t  in meet ing the  needs o f  th e  re ta rd ed  a r e  t remendous. D i s ­
c i p l i n e s  concerned w i t h  t h i s  growing segment o f  our p o p u l a t i o n  
should f u l l y  e x p l o i t  the p o t e n t i a l  of  games, movement, s p o r t s ,  
rhythms, and o t h e r  f a c e t s  o f  p h y s ic a l  a c t i v i t i e s  t o  develop  a 
b e t t e r  u n d ers ta n d in g  and t h e o r e t i c a l  base f o r  e x p l o r i n g ,  or  perhaps  
changing,  the  b e h a v i o r  o f  the  m e n t a l l y  r e t a r d e d .  P h y s i ca l  educators  
and educators  in gen era l  need t o  be c o g n i z a n t  o f  the importance of  
motor f u n c t i o n  and p h ys ic a l  f i t n e s s  in the growth ,  developm ent ,  and 
l e a r n i n g  o f  the  m e n t a l l y  r e t a r d e d .  P h y s ica l  educat ion ,  per haps,
should be recognized and i n t e r p r e t e d  in i t s  b ro ad est  sense as a
13p o s i t i v e  f o r c e  in programs f o r  the m e n t a l l y  r e ta r d e d .
S c i e n t i f i c a l l y  executed e xp er im e n ta l  re search is needed t o  
shed more l i g h t  on many qu es t i on s  in th e  a re a  o f  the  m e n t a l l y  
r e t a r d e d .  The e f f e c t s  o f  d i f f e r e n t  types of  program placem ent ,  
t ime  a l l o t m e n t s ,  s p e c i f i c  a c t i v i t i e s ,  and v a r io u s  methods and 
t echniques  need i n v e s t i g a t i o n .  S t e i n  expressed th e  need f o r  d i f f e r ­
e n t i a l  s tu d i e s  w i t h  the m e n t a l l y  r e ta r d e d  in a l l  p o s s i b l e  s i t u a t i o n s ;
r e g u l a r  school c l a s s e s ,  s p e c i a l  c la s s e s  in r e g u l a r  schoo ls ,  and
14
s p e c i a l  day c l a s s e s .  I t  was b e l i e v e d  t h a t  t h i s  study may a s s i s t
13 14
S t e i n ,  l o c . ci  t . S t e i n ,  o jd . c i  t . , p.  241.
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and enable  personnel  wo rk ing  Wi th  t h i s  p o p u l a t i o n  to  p l a n ,  d ev e l o p ,  
o r g a n i z e ,  and a d m i n i s t e r  programs t h a t  w i l l  b e t t e r  meet the  needs,  
a b i l i t i e s ,  and l i m i t a t i o n s  o f  groups o f  m e n t a l l y  re ta rd ed  c h i l d r e n .
IV .  LIMITATIONS OF THE STUDY
The s u b j e c ts  in t h i s  study were l i m i t e d  t o  f o r t y  educab le  
m e n t a l l y  r e ta r d e d  j u n i o r  h igh school boys and g i r l s  e n r o l l e d  in 
s p e c i a l  e d u c a t io n  c la s s e s  in East  Baton Rouge P a r i s h  schools  in 
the  f a l l  o f  1968.  These s ub je c ts  were between t h i r t e e n  and 
seventeen yea rs  o f  age.  The s e l e c t i o n  o f  the  s u b j e c ts  was a ls o  
l i m i t e d  t o  two j u n i o r  h igh schools  in East  Baton Rouge P a r i s h ,  
L o u i s i a n a .  These j u n i o r  high schools  were P r e s c o t t  J u n i o r  High 
School and Glen Oaks J u n io r  High School .  T h i r t y  s u b je c ts  were  
randomly s e l e c t e d  f rom P r e s c o t t  J u n i o r  High School and ten  s u b je c ts  
were s e l e c t e d  a t  random from Glen Oaks J u n i o r  High School .  Th is  
s tudy  was a l s o  l i m i t e d  to  f o u r  groups o f  ten s u b je c ts  in each 
group,  which inc luded f i v e  g i r l s  and f i v e  boys in each o f  the  
f o u r  groups.
The study was f u r t h e r  l i m i t e d  to  those s u b j e c ts  who had not  
had any o rg an iz e d  d a i l y  p h y s ic a l  edu c a t io n  program p r e v i o u s l y  or  
an a u d i t o r y  and v i s u a l  p e r c e p tu a l  r e ad in g  t r a i n i n g  program.  No 
a t t e m p t  was made to  e l i m i n a t e  f rom the  study any o f  the  s u b je c ts  
who were p h y s i c a l l y  handicapped.  However,  those s u b je c ts  who were  
not  a b l e  to  per form  on any one o f  the a d m in is t e r e d  t e s t s ,  due to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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v i s u a l  impairment  or  o th e r  p h ys ic a l  hand icaps ,  were excluded on ly  
f rom t h a t  p a r t i c u l a r  t e s t .
V. DEFINITION OF TERMS
The terms b a s ic  to  t h i s  s tudy were d e f in e d  as f o l l o w s :
Academic ach ievement  was d e f i n e d  as the performance o f  the  
s u b j e c t s  in the  academic a reas  o f  r e a d i n g ,  language,  s p e l l i n g ,  and 
a r i  thmet i  c.  ^
16C h ro n o l o g ic a l  age (CA) was age in years  and months.
Educable  m e n t a l l y  r e ta r d e d  c h i l d r e n  (EMR) was d e f i n e d  as 
those w i t h  p o t e n t i a l i t i e s  f o r  development  in ( 1) maximum e d u c a b i l i t y  
in the  academic s u b j e c ts  o f  the  s choo l ;  ( 2 ) s o c i a l  ad jus tm en t  to  
such a p o i n t  t h a t  they  can g e t  a lo ng  in d ep e n d en t ly  in the  community,  
and ( 3 ) minimum o c c u p a t io n a l  adequacy to  such a degree  t h a t  they  
can l a t e r  sup p o rt  themselves f u l l y  o r  p a r t i a l l y ,  a t  the  a d u l t  
l e v e l . ^
Exi s t i n g  p h y s ic a l  ed u c a t io n  program was used in t h i  s study  
t o  denote  programs o f  p h ys ic a l  e d u c a t io n  p a r t i c i p a t e d  in by the
15John W. Baker ,  "The R e l a t i o n s h i p  o f  Ph y s i c a l  F i t n e s s  to  
I n t e l l i g e n c e ,  Academic Achievements and Emot ional  Adjustment  Among 
Educable  M e n t a l l y  Retarded Boys ,"  (unpub l i shed  M a s t e r ' s  t h e s i s ,  
U n i v e r s i t y  o f  Washington,  196 4 ) ,  p.  5-
^ H a r o l d  M. Barrow, and Rosemary McGee, A P r a c t i c a l  Approach 
t o  Measurement in  P h y s ica l  Educat ion ( P h i l a d e l p h i a :  Lea and F e b i g e r ,  
1 96 4 ) ,  p.  546.
17 K i r k ,  1o c . c i  t .
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educab le  m e n t a l l y  re ta rd ed  c h i l d r e n  in the c o n t r o l  group,  in which 
they  p a r t i c i p a t e d  w i t h  the  seventh grade t y p i c a l  (norm al )  boys and 
g i r l s ,  and a t h r e e  day a week p h ys ic a l  e ducat io n  program p a r t i c i ­
pated in by the educab le  m e n t a l l y  re ta rd ed  c h i l d r e n  in exp er im enta l  
Group I I I .
I n t e l 1 igence was d e f i n e d  as an idea invented  to  help to
e x p l a i n  and p r e d i c t  b e h a v io r  t h a t  can be observed .  I t  is  an
a b s t r a c t  c o n c e p t u a l i z a t i o n  o f  many f o r c e s  and of  many a b i l i t i e s ,
18
d i f f e r i n g  f rom one person to  a n o th e r .
I n t e l l i g e n c e  Q u o t ie n t ,  (IQ.)» was the  r a t i o  o f  a pe r so n 's
MA
mental  age to  h is  c h r o n o l o g i c a l  age (TO)-  11 i s a measu re o f
b r i g h t n e s s  t h a t  tak es  i n t o  account both score on an i n t e l l i g e n c e  
t e s t  and a g e . ^
Language Mas te r  was a v i s u a l  and a u d i t o r y  ins trument  used to
dev elop  b as ic  words c o r r e l a t e d  to  the m a t e r i a l  used in the Rheems1
C a l i f o n e .  The p r e - r e c o r d e d  card  programs p r o v i d e  a broad range o f
l e a r n i n g  s i t u a t i o n s  t o  c o o r d i n a te  s i g h t  and sound s t im u l u s .
Mental  Age (MA) was d e f i n e d  as a s p e c i f i c  mental  age which
expressed the ave rage  i n t e l l e c t u a l  a t t a i n m e n t  o f  c h i l d r e n  o f  t h a t
c h r o n o l o g i c a l  age (C A ) . I t  is  a measure o f  the i n t e l l e c t u a l
20
m a t u r i t y  o f  an i n d i v i d u a l .
Robinson and Robinson, o j j . c i t . , p. 5.
19 Roger T. Lennon, "A Glossary o f  One Hundred Measurement  
Terms ,"  T es t  S e r ie s  Notebook No. 13 (New York:  H a r c o u r t ,  Brace and 
World,  I n c . ) ,  p.  3.
20 Robinson and Robinson, 0£ .  ci t . , p.  386.
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Motor  f i  tness was d e f in e d  as a read iness or  preparedness f o r
performance w i th  s p e c i a l  regard f o r  b ig  muscle a c t i v i t y  w i t h o u t
undue f a t i g u e .  I t  concerns the c a p a c i t y  to move the body e f f i -
21c i e n t l y  w i t h  f o r c e  over  a reas onable  length  o f  t ime .
Reading l a b o r a t o r y  was an i n s t r u c t i o n a l  environment  which
cons is te d  o f  a console  housing f o u r  tape decks and i n d i v i d u a l
s tu dent  s t a t i o n s ;  a Language M as te r  and Tach is toscope  u t i l i z i n g
i n s t r u c t i o n a l  m a t e r i a l s  f rom Rheems1 C a l i f o n e ,  the Ed ucat ional
Developmental Lab ora to ry  C o n t r o l l e d  Reader,  and the S te reo -R e a d e r .
These i n s t r u c t i o n a l  m a t e r i a l s  cover :  V isua l  and a u d i t o r y  per ce p tu a l
development through phonic  s e r i e s  o f  d i f f e r i n g  types and l e v e l s ,
b a s ic  approach to  word a t t a c k  s k i l l s ,  comprehensive and vocabu la ry
development ,  and k i n e s t h e t i c  t r a i n i n g  in t r a c i n g .
S te r e o -R e a d e r - - K i n e s t h e t i c  Technique was a techn ique  f o r
t r a c i n g  and hand-eye c o o r d i n a t i o n  e x e r c i s e s .  Th is  d ev ic e  is a
ch irosc ope  which m e c h a n i c a l ly  occludes one eye and permits  o n ly
the  eye on the same s id e  o f  the body as the w r i t i n g  to  see the  
22
s t im u l u s  t a r g e t .
Tac h is toscope  was a d e v ic e  which l i m i t s  s t im u lus  exposure  
23
to  a v e r y  b r i e f  d u r a t i o n .
21
Barrow and McGee, o£.  c i  t . , p. 125.
22
Richard L. Zweig and M u r ie l  E. Bruno, T e a c h e r 's  I n t e r ­
n a t i o n a l  Manual— Remedial Reading Lab ora to ry  (Reading Guidance  
C e n te r ,  I n c . ,  1966) ,  p. 184.
23
Burton G. Andreas, Exper imental  Psychology (New York:
John W i le y  and Sons, I n c . ,  1 963 ) ,  pp. 2 7 2 -2 73 .
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1 ]
The Wechsler I n t e l 1 iqence Seale  f o r  C h i I d r e n  (WlSC) and 
Wechsler A d u l t  I n t e l l i g e n c e  Sca le  (WAIS) was an i n d i v i d u a l  i n t e l ­
l ig e n ce  t e s t  which measures v e r b a l ,  per formance,  and f u l l  s ca le  
24
i n t e l 1i gence.
Vi sual and Aud i t o r v  Pe rc eptua l  Read i nq T r a i  n inq was d e f i n e d
as a t r a i n i n g  program in a read ing  l a b o r a t o r y  based on sound b le nd ing
te c h n iqu e s ,  word a t t a c k  methods, and k i n e s t h e t i c  a p p l i c a t i o n ,  and
syn thes ized  i n t o  a program which is  v i s u a l ,  a u d i t o r y ,  k i n e s t h e t i c ,
25
t a c t i l e ,  and speech t a c t i l e .
Robinson and Robinson, £ £ .  c i t . , p.  417.
25
Zweig and Bruno, l o c . c i t .
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CHAPTER I I
REVIEW OF LITERATURE
The re v ie w  o f  r e l a t e d  l i t e r a t u r e  p re se nted  in t h i s  c h a p te r  
was c a t e g o r i z e d  under t h r e e  main headings: (1 )  S tud ie s  R e la ted  to  
Motor  Performances o f  the M e n t a l l y  Retarded;  ( 2 )  S tud ie s  R e la ted  
t o  P hysica l  F i t n e s s ,  I n t e l l i g e n c e  and Academic Achievement  o f  the  
M e n t a l l y  Retarded;  and (3 )  S t u d ie s  R elat ed  to  So c ia l  and Emot ional  
Development  o f  the M e n t a l l y  Retarded .
I .  STUDIES RELATED TO MOTOR PERFORMANCE OF THE 
MENTALLY RETARDED
Howe^ i n v e s t i g a t e d  f o r t y - t h r e e  m e n t a l l y  r e ta r d e d  and f o r t y -  
th r e e  normal p u b l i c  school c h i l d r e n  o f  matched c h r o n o l o g i c a l  ages 
w i t h  re s p e c t  t o  t h e i r  per formances on a v a r i e t y  o f  motor  s k i l l  
t a s k s .  I t  was found t h a t  normal boys were s i g n i f i c a n t l y  s u p e r i o r  
in a l l  e le v en  motor tasks and normal g i r l s  were s i g n i f i c a n t l y  
s u p e r i o r  in n i n e  o f  t h e  e le v e n  t a s k s .  The a u th o r  f u r t h e r  con­
c luded t h a t  p h y s ic a l  e d u c a t io n  may be a nec essary  p a r t  o f  the  
c u r r i c u l u m  f o r  the  m e n t a l l y  r e t a r d e d .
^ C l i f f o r d  Howe, "A Comparison o f  Motor  S k i l l s  o f  M e n t a l l y  
Retarded C h i l d r e n , "  E x c e p t i o n a l  C h i l d r e n , XXV ( A p r i l ,  195 9 ) ,  
3 5 2 -3 5 ^ .
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2
Beck conducted a study w i t h  s i x t y  male s u b je c ts  between the  
ages o f  n i n e  y ears  s i x  months and ten  years  s i x  months to  d i s c o v e r  
whether  t h e r e  was a d i s c r i m i n a t i o n  in per formances among subnormal,  
norm al ,  and g i f t e d  c h i l d r e n  in measured motor p r o f i c i e n c y .  The 
i n t e l l i g e n c e  q u o t i e n t  in the subnormal group was above f i f t y ;  
the normal group,  n i n e t y  to  one hundred; and the g i f t e d  group, 130 
and above.  The Revised S t a n f o r d - B i n e t  Scale  was used t o  measure 
i n t e l l i g e n c e  and the Beck Osere tsky S c a le  was used to  measure motor  
p r o f i c i e n c y .  I t  was concluded t h a t  the  per formance o f  the subnormal  
group was s i g n i f i c a n t l y  lower (beyond the  1 per  c en t  l e v e l  o f  
c o n f id e n c e )  than t h a t  o f  the  normal o r  g i f t e d  group on a l l  sub­
t e s t s ,  e x c e p t  A s y n k i n e s i a ,  which is  the per formance o f  s p e c i f i c
movements o f  p o r t i o n s  o f  the  body w i t h o u t  s u p e r f lu o u s  movements.
3
F r a n c i s  and R a r r i c k  i n v e s t i g a t e d  c e r t a i n  motor  c h a r a c t e r ­
i s t i c s  o f  m e n t a l l y  r e ta r d e d  c h i l d r e n  and compared the  motor  
achievement  l e v e l s  o f  the  m e n t a l l y  re ta r d e d  w i t h  normal c h i l d r e n .  
The s u b j e c ts  inc luded 284 m e n t a l l y  re ta r d e d  boys and g i r l s  in 
s p e c i a l  c l a s s e s  in the  p u b l i c  s ch o o ls .  A b a t t e r y  o f  e le ven  gross  
motor t e s t s  was g iven  to  a l l  s u b j e c ts  and o b s e r v a t i o n s  were made
2
R obert  S. Beck, "A Comparison o f  Performance o f  Subnormal,  
Normal ,  and G i f t e d  C h i l d r e n  on the Oseretsky  T es ts  o f  Motor  
P r o f i c i e n c y , "  ( D o c to r a l  d i s s e r t a t i o n ,  Boston U n i v e r s i t y  School of  
E d u c a t io n ,  195 7 ) ,  270 pp.
3
R. J .  F r a n c i s ,  and G. L. R a r r i c k ,  "M o to r  C h a r a c t e r i s t i c s  
o f  the  M e n t a l l y  R e t a r d e d , "  U n i v e r s i t y  o f  Wiscons in ,  September 16, 
1957.  ]J. j>- O f f i c e  o f  Educat ion  C o o p e r a t i v e  Research P r o j e c t
No. _[52 ( 6 4 3 2 ) ,  I 9 6 0 .
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on age and sex t rends  f o r  each s k i l l  t e s t .  In c o n c lu s i o n ,  i t  was 
s ta te d  t h a t  the  m e n t a l l y  re ta r d e d  c h i l d r e n  were markedly  i n f e r i o r  
t o  normal c h i l d r e n  in a l l  motor performance t e s t s ,  and t h a t  w i t h  
advancing age, the d e v i a t i o n  from the  normal tended to  become 
g r e a t e r .  However, the gen era l  p a t t e r n  o f  change by age and sex 
was s i m i l a r  to  t h a t  re p or te d  on normal c h i l d r e n ,  as were the  
i n t e r c o r r e l a t i o n s  among the s p e c i f i c  motor t e s t s .
A study was conducted by Malpass to  d e te rm in e  wh ether  
comparable  groups o f  f i f t y - t w o  i n s t i t u t i o n a l i z e d  and f i f t y - s i x  
n o n - i n s t i t u t i o n a l i z e d  r e ta r d e d  c h i l d r e n  could be d i f f e r e n t i a t e d  
on the  bas is  o f  motor p r o f i c i e n c y ,  and whether  the motor a b i l i t y  
o f  re ta rd ed  c h i l d r e n  would be d i s t i n g u i s h e d  f rom t h a t  o f  normal 
c h i l d r e n .  I t  was concluded t h a t  motor p r o f i c i e n c y  s co re s ,  as 
measured by the L in co ln  R ev is io n  o f  t h e  Oseretsky Motor Development  
S c a l e ,  d id  not  d i f f e r e n t i a t e  groups o f  i n s t i t u t i o n a l i z e d  and non­
i n s t i t u t i o n a l i z e d  r e ta rd ed  boys and g i r l s .  H i g h l y  s i g n i f i c a n t
d i f f e r e n c e s  occurred when r e t a r d a t e s  were compared w i t h  normals .
5
Cruse s tud ied  the  e f f e c t s  o f  d i s t r a c t i o n s  upon the  
per formance o f  t w e n t y - f o u r  b r a i n - i n j u r e d  and t w e n t y - f o u r  f a m i l i a l  
boys and g i r l s .  React ion  t ime  response to  a l i g h t  s t im u lus  was
L e s l i e  F. Malpass,  “ Motor P r o f i c i e n c y  in I n s t i t u t i o n a l i z e d  
Retarded and Normal C h i l d r e n , "  American Journa l  o f  Mental  D e f i c i e n c y , 
LXIV (May, I 9 6 0 ) ,  1012-1015 .
^Danie l  B. Cruse, “ E f f e c t s  o f  D i s t r a c t i o n  Upon the  P e r f o r ­
mance o f  B r a i n - I n j u r e d  and F a m i l i a l  Retarded C h i l d r e n , "  American  
Journal  of  Mental D e f i c i e n c y , LXVl ( J u l y ,  196 1 ) ,  8 6 - 9 2 .
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chosen to  assess the  e f f e c t s  o f  d i s t r a c t i o n  upon the  s u b j e c t s '  
per forman ces .  In g e n e r a l ,  the b r a i n - i n j u r e d  groups were not  shown 
t o  be more d i s t r a c t a b l e  than t h e  f a m i l i a l  group.  B r a i n - i n j u r e d  
groups w i t h  d e f i n i t e  s igns o f  o r g a n ic  i n j u r y  were more d i s t r a c t a b l  
than f a m i l i a l  groups.
g
Re i ta n  i n v e s t i g a t e d  the  r e l i a b i l i t y  o f  d i f f e r e n c e s  in 
performance o f  persons w i t h  and w i t h o u t  b r a i n  damage and compara­
t i v e  improvement o f  groups w i t h  and w i t h o u t  b r a i n  damage on 
succe ssive  but  a n t i c i p a t e d  r e p e t i t i o n s  o f  the  t a s k .  The two 
groups c o n s is te d  o f  t h i r t y - n i n e  s u b j e c t s ,  t h i r t y - f i v e  men and f o u r  
women in each group who were matched in p a i r s  w i t h  re spect  to  
c o l o r ,  s ex ,  a ge ,  and e d u c a t i o n .  The Sequin-Goddard formboard was 
a d m in is t e r e d  i n d i v i d u a l l y  to  a l l  s u b j e c t s .  The amount o f  t ime  
re q u i r e d  f o r  each o f  the  t h r e e  t r i a l s  was re co rd ed.  The r e s u l t s  
showed h i g h l y  s i g n i f i c a n t  in te rg ro u p  d i f f e r e n c e s  in the  amount of  
t im e  r e q u i red  f o r  each performance o f  the  t a s k  as w e l l  as f o r  the  
t o t a l  t im e  needed f o r  the  t h r e e  t r i a l s .  Both groups showed 
improvement w i t h  p r a c t i c e ,  and the  i n t e r g r o u p  d i f f e r e n c e s  in t h i s  
r e spect  were not  s t a t i s t i c a l l y  s i g n i f i c a n t .  The a u t h o r  concluded  
t h a t  persons w i t h  b r a i n  damage a r e  capab le  o f  showing d e f i n i t e  
improvement w i t h  p r a c t i c e  in r e l a t i o n  to  t h e i r  i n i t i a l  per formance
R. M. R e i t a n ,  " E f f e c t s  o f  Brain-Damage on a Psychomotor 
P r ob lem-Solv ing  T a s k , "  Pe rcep tua l  and Motor S k i l l s , IX (September ,  
1 9 5 9 ) ,  2 1 1 -2 1 5 .
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Bensberg and Cantor^ s tu d ie d  t w e n t y - f o u r  m e n t a l l y  d e f e c t i v e  
s u b je c ts  hav ing an o rg an ic  e t i o l o g y  and matched these s u b je c ts  on 
the bas is  o f  c h r o n o l o g i c a l  age and mental age w i t h  t w e n t y - f o u r  
s u b je c ts  o f  f a m i l i a l  e t i o l o g y ,  to  d e te rm in e  e t i o l o g y  i n f l u e n c e  in 
speed o f  r e a c t i o n  in s imple  and d i s c r i m i n a t i v e  t a s k s .  The ages 
o f  the  s ub je c ts  were e i g h t  to  t h i r t y - n i n e  y e a r s .  I t  was concluded  
t h a t  the f a m i l i a l s  were s i g n i f i c a n t l y  f a s t e r  than the  o rg an ic s  on 
the  s imple  tasks  and in the  d i s c r i m i n a t i v e  t a s k s .
T h i r t y - n i n e  e d u c a t i o n a l l y  subnormal boys, ages n in e  and t e n ,  
were compared w i t h  e i g h t y - f o u r  normal school boys,  ages s i x  through
g
n i n e ,  by Keogh and Keogh to  d e te rm in e  c h i l d r e n ' s  a b i l i t y  t o  copy
simple  tw o-d im en siona l  p a t t e r n s  by drawing  and w a l k i n g .  I t  was
concluded t h a t  the  e d u c a t i o n a l l y  subnormal boys were s i m i l a r  to
s i x  year  o lds  on both t a s k s ,  and were s i g n i f i c a n t l y  poore r  than
a l l  o th e r  age groups. No d i f f e r e n c e s  between w a lk in g  and drawing
a b i l i t y  were found f o r  the  normal boys,  but the e d u c a t i o n a l l y
subnormal boys were s i g n i f i c a n t l y  poore r  in a b i l i t y  to  wa lk  than
t o  draw the  p a t t e r n s ,  
g
Geddes conducted a study t o  d e te r m in e  the  i n f l u e n c e  o f
^G. J.  Bensberg,  and G. N. C an to r ,  “ Rea ct ion  Time in Mental  
D e f e c t i v e s  With Organic  and F a m i l i a l  E t i o l o g y , "  American Journal  
o f  Mental  D e f i c i e n c y , L X l 1 (November, 1 95 7 ) ,  5 3^ -5 37 .
g
Barbara K. Keogh, and Jack F. Keogh, “ P a t t e r n  Copying and 
P a t t e r n  Walk ing Performance o f  Normal and E d u c a t i o n a l l y  Subnormal  
Boys,"  American Journa l  o f  Mental  D e f i c i e n c y , LXXI ( 1 9 6 7 ) ,  1009-10 13 .
g
Dolores  M ar ia  Geddes, “ A D e t e r m i n a t i o n  o f  the  I n f l u e n c e  of
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m o b i l i t y  p a t t e r n i n g  tec hniques  ( c r a w l i n g ,  c r e e p i n g ,  and w a l k i n g )  
as compared to  s p e c i a l  p h y s ic a l  e d u c a t i o n  a c t i v i t i e s  upon s e le c te d  
motor s k i l l s  o f  p r im a ry  educab le  m e n t a l l y  r e ta r d e d  c h i l d r e n .  Two 
groups o f  seven s u b je c ts  each were inc luded  in the  c o n t r o l  and 
e xp er im e n ta l  groups.  I n d i v i d u a l s  in  the  e x p er im e nta l  group were  
t a u g h t  m o b i l i t y  p a t t e r n s  in c r a w l i n g ,  c r e e p i n g ,  and w a l k i n g ,  
a p p r o p r i a t e  to  t h e i r  l e v e l  o f  dev elopm ent .  These same p a t t e r n s  
were i n c o r p o r a te d  i n t o  gymnasium games and r e l a y s  f o r  t h i s  group.  
The c o n t r o l  group r ece iv ed  i n s t r u c t i o n  and p r a c t i c e  in tu m b l in g ,  
b a l l  h a n d l i n g ,  s e l f  t e s t i n g ,  t r a m p o l i n i n g ,  rope c l i m b i n g ,  and 
s im p le  r e l a y s .  Measures o f  motor per formances inc luded  leg power  
( r a i l - w a l k i n g  t e s t ) ,  a g i l i t y  (an a g i l i t y  r u n ) ,  and f i n e  manual 
c o o r d i n a t i o n  ( m a t c h s t i c k  i tem from the  Oseretsky  T e s t ) .  Only in 
the per formance  o f  the s ta n d ing  broad jump were scores o f  the  
c o n t r o l  group s i g n i f i c a n t l y  b e t t e r  than those o f  the  e x p er im e nta l  
group.  D i f f e r e n c e s  in the  h u r d l e  jump approached,  but  d id  not  
q u i t e  reach,  s i g n i f i c a n c e .  In terms o f  leg power , i t  appeared  
t h a t  the  s p e c i a l  p h y s i c a l  e d u c a t io n  program c o n t r i b u t e d  more than  
d id  t h e  m o b i l i t y  p a t t e r n i n g  t e c h n i q u e s .  There were i n s i g n i f i c a n t  
d i f f e r e n c e s  among the  t e s t  i tems measur ing the  o t h e r  motor  
a b i l i t i e s .  For the development  o f  these  t r a i t s ,  both programs 
appeared to  c o n t r i b u t e  e q u a l l y .
M o b i l i t y  P a t t e r n i n g  Techniques Upon S e le c te d  Motor  S k i l l s  o f  P r im ary  
Educable M e n t a l l y  Retarded C h i l d r e n 11 (unpub l i shed  M a s t e r ' s  t h e s i s ,  
Colorado  S t a t e  C o l l e g e ,  196 7 ) ,  PP- i i i - 7 6 .
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E l l i s  and o t h e r s ^  i n v e s t i g a t e d  e i g h t y  i n s t i t u t i o n a l i z e d  
mental  d e f e c t i v e s  and e i g h t y  p u b l i c  h igh school s tu d en ts  to  
d e te rm in e  s k i l l  r e t e n t i o n .  The c h r o n o l o g i c a l  ages o f  the d e f e c t i v e s  
were t h i r t e e n  to  t w e n t y - f i v e  yea rs  w i t h  a mean o f  e i g h t e e n  yea rs  
s i x  months and an i n t e l l i g e n c e  q u o t i e n t  range f rom t h i r t y - e i g h t  to  
s e v e n t y - f i v e .  The c h r o n o l o g i c a l  ages o f  the normals  ranged f rom  
f o u r t e e n  to  n i n e t e e n  y ea rs  w i t h  a mean o f  s i x t e e n  y ears  f o u r  
months. The e i g h t y  s u b j e c ts  in each group were ass igned e q u a l l y  
and w i t h o u t  b ias'  t o  two c o n d i t i o n s  which d i f f e r e d  o n ly  in the  
l ength  o f  the t e s t  and r e t e s t  i n t e r v a l s .  I t  was concluded t h a t  
o v e r a l l  per fo rm ances ,  a f t e r  the f i v e - m i n u t e  r e s t ,  and a f t e r  the  
r e t e n t i o n  i n t e r v a l s ,  were s i g n i f i c a n t l y  b e t t e r  in the  normals .  I t  
was f u r t h e r  concluded t h a t  l i t t l e  f o r g e t t i n g  occ urre d  over  the  
i n t e r v a l s  used and comparisons between the groups d id  n o t  uncover  
c l e a r - c u t  d i f f e r e n c e s .
I I .  STUDIES RELATED TO PHYSICAL FITNESS, INTELLIGENCE AND 
ACADEMIC ACHIEVEMENT OF THE MENTALLY RETARDED
S e n g s t o c k ^  compared p h y s ic a l  f i t n e s s  o f  m e n t a l l y  re ta rd ed  
boys and i n t e l l e c t u a l l y  normal boys. T h i r t y  educab le  m e n t a l l y
^Norman R. E l l i s ,  M arg a re t  W. P r y e r ,  and C h ar les  D. B a r n e t t ,  
"Motor  Learn ing  and R e t e n t i o n  in  Normals and D e f e c t i v e s , "  P e rc ep tua l  
and Motor  Ski 11s , 1 0 : 8 3 - 9 1 ,  A p r i l ,  I9 6 0 .
^Wayne L. Sengstock ,  " P h y s i c a l  F i t n e s s  o f  M e n t a l l y  Retarded  
Boys,"  The Research Q u a r t e r l y , XXXV!1 (March, 1 9 6 6 ) ,  1 13 -1 20 .
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re ta rd ed  boys were matched w i t h  t h i r t y  normal boys o f  comparable  
c h r o n o l o g i c a l  age and another  group o f  t h i r t y  boys o f  comparable  
mental  ages.  The American A s s o c i a t i o n  f o r  H e a l t h ,  Phys ica l  Educa­
t i o n  and R e c r e a t io n  Youth F i t n e s s  T e s t  B a t t e r y  was a d m in is te r e d  to  
a l l  groups.  I t  was concluded t h a t  the  mean per formance o f  the  
m e n t a l l y  r e ta r d e d  boys was midway between the  mean per formance o f  
the two normal groups.
12
A stu dy  was made by A u xter  t o  d e te rm in e  d i f f e r e n c e s  among 
i n t e l l e c t u a l l y  t y p i c a l  boys and t h r e e  groups o f  d i f f e r e n t i a l l y  
diagnosed educab le  m e n t a l l y  r e ta r d e d  boys c l a s s i f i e d  as non b r a i n ­
damaged, b ra in -damag ed,  and u n d i f f e r e n t i a t e d  on s e l e c t e d  measures 
o f  f l e x i b i l i t y  and s t r e n g t h .  The v e r t i c a l  jump was used as a t e s t  
o f  dynamic s t r e n g th  and s t r e n g th  o f  g r i p  was used t o  measure  
s t a t i c  s t r e n g t h .  The t e s t s  f o r  f l e x i b i l i t y  were a n k le  and h ip  
f l e x i o n s  and e x t e n s i o n s .  The m e n t a l l y  r e ta r d e d  p o p u l a t i o n  was 
composed o f  t h i r t y - n i n e  d i f f e r e n t i a l l y  d iagnosed educab le  m e n t a l l y  
r e ta r d e d  boys ages n in e  and e le ven  y e a r s .  The i n t e l l e c t u a l l y  
t y p i c a l  p o p u l a t i o n  was composed o f  t w e n t y - f i v e  boys,  n i n e  to  e le v en  
years  o f  age.  S i g n i f i c a n t  d i f f e r e n c e s  between means were found 
between i n t e l l e c t u a l l y  t y p i c a l  boys and a l l  groups o f  educab le  
m e n t a l l y  r e ta r d e d  boys in the v e r t i c a l  jump, g r i p  s t r e n g t h ,  and 
a nk le  f l e x i b i l i t y  in f a v o r  o f  the i n t e l l e c t u a l l y  t y p i c a l  boys.
12
David M. A u x t e r ,  " S t r e n g t h  and F l e x i b i l i t y  o f  D i f f e r e n ­
t i a l l y  Diagnosed Educable  M e n t a l l y  Retarded Boys ,"  The Research  
Q u a r t e r l y , XXXVII  (December,  196 6) ,  4 5 5 - 4 6 1 .
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The non bra in-damaged group was s u p e r i o r  to both the brain-damaged
and u n d i f f e r e n t i a l  group on the v e r t i c a l  jump.
13Sontag, Baker ,  and Nelson stud ied i n d i v i d u a l  and group 
d i f f e r e n c e s  in mental  a b i l i t y  and the r e l a t i o n s h i p s  between i n t e l ­
l ig e n ce  q u o t i e n t  change and p e r s o n a l i t y  f a c t o r s .  The s ub je c ts  
were 140 c h i l d r e n ,  a l l  over  tw e lve  years o f  age, w i t h  a r e l a t i v e l y  
complete s e r i e s  o f  S t a n f o r d - B i n e t  I n t e l l i g e n c e  T es ts  and o th e r  
l o n g i t u d i n a l  records from in fa n c y  through a t  l e a s t  ten yea rs  of  
age. A p t i t u d e ,  i n t e l l i g e n c e ,  a p p e r c e p t i o n ,  p e r s o n a l i t y ,  and 
i n t e r e s t  t e s t s  were g iv e n .  A p e r s o n a l i t y  r a t i n g  s c a l e  o f  f o u r t e e n  
dimensions w i t h  a seven p o i n t  s c a le  was a l s o  a p p l i e d .  The f o l l o w i n g  
f i n d i n g s  were r e p o r te d :  ( 1 )  Cycles of  changes in i n t e l l i g e n c e  
q u o t i e n t s  occurred in i n d i v i d u a l  cases suggest ing  t h a t  th e r e  is  
no con s ta n t  increment  o f  change in i n t e l l i g e n c e  q u o t i e n t s  to  be 
found in the m a j o r i t y  o f  cases; (2 )  real  changes in r e l a t i v e  mental  
a b i l i t y  do occur  in c h i ld h oo d ;  (3 )  a c c e l e r a t i v e  and d e c e l e r a t i v e  
r a t i o  o f  mental  growth do not  appear to  be r e l a t e d  to  any s p e c i f i c  
areas of  a b i l i t i e s  as measured by the d i f f e r e n c e s  in performance  
on d i f f e r e n t  types of  i tems found in the S t a n f o r d - B i n e t ;  and {k) 
the  v ar ious  modes o f  p e r s o n a l i t y  by which c h i l d r e n  a t tem p t  to  gain  
s a t i s f a c t i o n  in t h e i r  e xp er ie n c e  appear to  be o f  v a lu e  in p r e d i c t i n g
13
L. W. Sontag,  C. J.  Baker ,  and V. L. Nelson,  "Mental  
Growth and P e r s o n a l i t y  Development:  A L o n g i tu d in a l  S tudy ,"
Monographs of  the Soc; e t y  f o r  Research i n Chi id Development , X X I 11 
( 1 9 5 8 ) ,  1 -1^3.
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i n t e l l i g e n c e  q u o t i e n t s ,  and in unders ta nd in g  the  n a t u r e  o f  a c c e l e r a t e d
or  d e c e l e r a t e d  mental  growth as r e l a t e d  to  p e r s o n a l i t y  f a c t o r s .
14
K u l c i n s k i  re p or te d  in a study o f  f i f t h  and s i x t h  grade boys 
and g i r l s  c l a s s i f i e d  as s u p e r i o r ,  normal ,  and subnormal t h a t  (1 )  a 
r e l a t i o n s h i p  e x i s t s  between i n t e l l i g e n c e  and l e a r n i n g  o f  fundamental  
muscular  s k i l l s ;  (2 )  a r e l a t i o n s h i p  e x i s t s  between i n t e l l i g e n c e  and 
the  degree o f  l e a r n i n g ;  ( 3 )  the a b i l i t y  t o  do s im ple  s k i l l s  ena b les  
one to do more d i f f i c u l t  s k i l l s  more e a s i l y .
O l i v e r * ^  exper imented  w i t h  two groups o f  educab le  m e n t a l l y  
re ta r d e d  boys ( i n t e l l i g e n c e  q u o t i e n t s  f i f t y - f o u r  to  e i g h t y - s i x )  in 
two r e s i d e n t i a l  i n s t i t u t i o n s  in the  Un i ted  Kingdom to  d e te r m in e  
e f f e c t s  o f  p h ys ic a l  c o n d i t i o n i n g .  The two groups were matched as 
n e a r l y  as p o s s i b l e  f o r  age,  i n t e l l i g e n c e ,  s i z e ,  and p h y s ic a l  c o n d i t i o n .  
There  were f o u r t e e n  boys in the  exp er im e nta l  group and tw en ty  boys 
in  the c o n t r o l  group. The e xp er im e n ta l  group was given a course,  
e x te n d in g  over  ten weeks, o f  s y s te m a t ic  and p r o g r e s s i v e  phys ic a l  
c o n d i t i o n i n g  and r e c r e a t i o n a l  a c t i v i t i e s  o f  two hours and f o r t y  
minutes each day.  The c o n t r o l  group cont inued  w i t h  t h e i r  r e g u l a r  
school program which c o n s is te d  o f  two p h ys ic a l  edu c a t io n  lessons  
each week p lu s  o rg an iz e d  games. A s i g n i f i c a n t  improvement was
L. E. K u l c i n s k i ,  "The R e l a t i o n  o f  I n t e l l i g e n c e  to  the  Learn­
ing o f  Fundamental Muscular  S k i l l s , "  The Research Q u a r t e r l y , XVI 
(December, 19^5 ) ,  2 6 6 -2 7 6 .
^Jam es  O l i v e r ,  "The E f f e c t  o f  Ph y s ica l  C o n d i t i o n i n g  Exer­
c i s e s  and A c t i v i t i e s  on the  Mental  C h a r a c t e r i s t i c s  o f  E d u c a t i o n a l l y  
Subnormal Boys," B r i t ? s h  Journa l  o f  Educat ional  Ps yc ho lo gy , XXVI I I 
(June,  195 8 ) ,  155 -165 .
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found in the i n t e l l i g e n c e  t e s t  scores o f  the  e x p e r im e n ta l  group 
as w e l l  as improvement in t h e i r  motor p r o f i c i e n c y .  I t  was concluded  
t h a t  these  e f f e c t s  were ach ieve d  through the  medium of  p h ys ic a l  
ac t  i v i t y .
16
D i s t e f a n o ,  E l l i s ,  and Sloan conducted a study to  dete rm ine  
the r e l a t i o n s h i p  between i n t e l l i g e n c e  and motor p r o f i c i e n c y .  
S e v e n t y - s i x  m e n t a l l y  d e f e c t i v e  s u b je c ts  were g iv en  the  Revised  
S t a n f o r d - B i n e t  I Sca le  and s ev e r a l  motor t e s t s .  A s i g n i f i c a n t  
p o s i t i v e  r e l a t i o n s h i p  was found between mental  age and motor  
p r o f i c i e n c y .  However, no s i g n i f i c a n t  r e l a t i o n s h i p  was found 
between c h r o n o l o g i c a l  age and motor scores.
17A study was made by Sloan t o  d e te rm in e  the  r e l a t i o n s h i p  
between motor p r o f i c i e n c y  and i n t e l l i g e n c e .  Two groups o f  
s u b j e c t s ,  twenty f e e b le -m in d e d  boys and g i r l s  and tw en ty  normal 
boys and g i r l s ,  were g iven the L in co ln  a d a p t a t i o n  o f  the Osere tsky  
Tes t  o f  Motor  P r o f i c i e n c y .  Su b je c ts  were matched f o r  age and 
sex.  I t  was concluded t h a t  motor p r o f i c i e n c y  is  r e l a t e d  to  
i n t e l l i g e n c e .  I t  was f u r t h e r  reported  t h a t  normal c h i l d r e n  were  
s i g n i f i c a n t l y  s u p e r i o r  to  the  f e e b le -m in d e d  on t h e  Vind land  
S o c i a l - M a t u r i t y  S c a l e .
16
M. K. D i s t e f a n o ,  J r . ,  N. R. E l l i s ,  and W. S loan ,  "Motor  
P r o f i c i e n c y  and Mental  D e f e c t i v e s , "  P e rc ep tua l  and Motor S k i l l s ,
XI I I ( June,  1 9 5 8 ) ,  2 3 1 -2 3 4 .
!7 W. S loan ,  "Motor  P r o f i c i e n c y  and I n t e l l i g e n c e , "  American  
Journal  o f  Mental  D e f i c i e n c y , LV (January ,  1 95 1 ) ,  3 9 4 -4 0 6 .
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18
Rabin i n v e s t i g a t e d  s i x t y  boys and g i r l s ,  ages ten to  
f o u r t e e n  and w i t h  i n t e l l i g e n c e  q u o t i e n t s  ranging f rom f o r t y  to  
s i x t y - n i n e ,  t o  d e te rm in e  the  r e l a t i o n s h i p  o f  age,  sex,  and 
i n t e l l i g e n c e  q u o t i e n t s  t o  motor p r o f i c i e n c y .  A l l  s u b j e c ts  were  
o b ta in ed  from two i n s t i t u t i o n s .  Each s u b j e c t  was a d m in is t e r e d  
the  L i n c o l n - O s e r e t s k y  Motor  Development  Sca le  by one o f  two 
p s y c h o l o g i s t s .  The i n t e l l i g e n c e  t e s t ,  in the  g r e a t  m a j o r i t y  o f  
cas es ,  was the 1937 S t a n f o r d - B i n e t .  For a few c h i l d r e n ,  the  
v e r b a l  i n t e l l i g e n c e  q u o t i e n t  o f  the Wechsler  In te l  l i g e n c e  Sca le  
f o r  C h i l d r e n  was u t i l i z e d .  I t  was found t h a t  c h r o n o l o g i c a l  age 
is  s i g n i f i c a n t l y  r e l a t e d  to  motor p r o f i c i e n c y ,  however,  motor  
p r o f i c i e n c y  was not  found to  be s i g n i f i c a n t l y  r e l a t e d  t o  i n t e l ­
l i g e n c e  q u o t i e n t s  o r  sex.
] g
G ie r  in h is  i n v e s t i g a t i o n  o f  boys e n r o l l e d  in s p e c i a l  
e d u c a t io n  c l a s s e s  o f  the p u b l i c  school system in S e a t t l e  r e p or te d  
a c o r r e l a t i o n  o f  .332 between measurements o f  p h y s i c a l  a b i l i t y
and the Wechsler  F u l l  S c a le  I n t e l l i g e n c e  Q u o t i e n t s .
20
Corder  s tu d ie d  the e f f e c t s  o f  s y s te m a t ic  and p r o g r e s s i v e
18
H e r b e r t  M. Rabin,  "The R e l a t i o n s h i p  o f  Age, I n t e l l i g e n c e  
and Sex t o  Motor  P r o f i c i e n c y  in Mental  D e f e c t i v e s , "  American Journa l  
o f  Mental  D e f i c i e n c y , LXI I (November, 195 7 ) ,  507~516.
19 James D. G i e r ,  "The R e l a t i o n s h i p  o f  P h y s i c a l  A b i l i t y  to  
C e r t a i n  P s yc h o lo g ic a l  Scores and R at in gs  Among M e n t a l l y  Retarded  
Boys" (unpub l is hed  M a s t e r ' s  t h e s i s ,  The U n i v e r s i t y  o f  Washington,  
S e a t t l e ,  1 9 5 9 ) ,  p.  5*K
20
Owens W. Cord er ,  " E f f e c t s  o f  P h y s ica l  Educat ion on the
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programs o f  p h y s ic a l  e d u c a t io n  on the  i n t e l l e c t u a l  development ,  
p h y s i c a l  development ,  and s o c ia l  s ta tu s  o f  t w e n t y - f o u r  educable  
m e n t a l l y  r e ta r d e d  boys. The s u b je c ts  were d i v i d e d  i n t o  t h r e e  
groups o f  e i g h t  each and equated on c h r o n o l o g i c a l  age and i n t e l ­
l i g e n c e  q u o t i e n t .  A l l  boys were between the  ages o f  12 and 16.7  
yea rs  w i t h  f u l l  s c a le  i n t e l l i g e n c e  q u o t i e n t s  on the Wechsler  
I n t e l l i g e n c e  Sc a le  f o r  C h i l d r e n  between f i f t y  to e i g h t y .  E igh t  
r e ta r d e d  boys re ce iv ed  f o u r  weeks o f  t r a i n i n g  f o r  one hour a day.  
E i g h t  r e ta r d e d  boys met each day w i t h  the  t r a i n i n g  group and 
were d e s ig n a te d  as “ o f f i c i a l s ' 1. The c o n t r o l  group o f  e i g h t  
re ta r d e d  boys remained in the c lassroom and re c e iv e d  the  usual  
clas sroom i n s t r u c t i o n .  The t r a i n i n g  group made a s i g n i f i c a n t  gain  
ove r  t h e  " o f f i c i a l s "  and the  c o n t r o l  group on t h e  f u l l  and verba l  
s c a l e  o f  the  Wechsle r  I n t e l l i g e n c e  Sc a le  f o r  C h i l d r e n  and the  
Youth F i t n e s s  T e s t .  There were no d i f f e r e n c e s  among the  t h r e e
groups on mean score on s o c i a l  s t a t u s .
21
Asmussen and Heebal1 -Ne lson  conducted a study o f  214  
Danish g i r l s  and 204 Danish boys, ages seven to  seventeen y e a r s ,  
to  d e t e r m in e  the  i n f l u e n c e  o f  sex, age,  and i n t e l l i g e n c e  on the  
development  o f  p h y s ic a l  c a p a c i t i e s  in growing c h i l d r e n .  The boys
I n t e l l i g e n c e ,  P h y s i c a l ,  and S oc ia l  Development  o f  Educable M e n t a l l y  
Retarded Boys ,"  E x ce p t io na l  C h i l d r e n , X X X I 1 ( F e b r u a r y ,  1 966 ) ,  
3 5 7 -3 6 4 .
21
E. Asmussen, and K. H ee b a l1 -N e ls o n ,  " P h y s ic a l  Performance  
and Growth in C h i l d r e n :  I n f l u e n c e  o f  Sex, Age, and I n t e l l i g e n c e , "  
J ourn a l  o f  App l ie d  P h y s i o l o g y , V I I I  (J a n ua ry ,  1 956 ) ,  3 7 1 -3 8 0 .
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were c l a s s i f i e d  accor ding  to  t h e i r  i n t e l l i g e n c e  q u o t i e n t s ,  a l l  
w i t h  an i n t e l l i g e n c e  q u o t i e n t  not  lower  than n i n e t y - f i v e .  The 
average  f o r  the e n t i r e  group was 112. The sub je c ts  were d i v i d e d  
i n t o  two groups,  A and B, w i t h  i n t e l l i g e n c e  q u o t i e n t s  o f  one 
hundred as the d i v i d i n g  v a lu e .  S i x t y - t w o  boys from a s p e c i a l  
school f o r  re ta rd e d  c h i l d r e n  w i t h  an average i n t e l l i g e n c e  q u o t i e n t  
o f  e i g h t y - t h r e e  were a lso  i n c lu d e d .  The e f f e c t  o f  age was 
stu d ie d  by d i v i d i n g  each h e i g h t  group i n t o  two groups,  a younger  
and o l d e r .  I t  was found t h a t  g i r l s  were i n f e r i o r  t o  boys in 
s t r e n g th  o f  f i n g e r  f l e x i o n  and v i t a l  c a p a c i t y .  Age seemed to  
have a p o s i t i v e  in f l u e n c e  on p h y s ic a l  c a p a c i t i e s ,  m o s t ly  so in  
t e s t s  t h a t  re q u i re d  the  h i g h e s t  degree o f  neuromuscular c o o r d i n a ­
t i o n .  I n t e l l i g e n c e ,  as expressed by the i n t e l l i g e n c e  q u o t i e n t ,  
seemed t o  p la y  no s t a t i s t i c a l  s i g n i f i c a n t  r o l e  as long as the  
i n t e l l i g e n c e  q u o t i e n t  l i e s  above n i n e t y .  Boys w i t h  a lower  
i n t e l l i g e n c e  q u o t i e n t  (average  e i g h t y - t h r e e )  on the whole p e r ­
formed less w e l l  than normal boys.
22
K la usm ie r ,  Lehmann, and Buman i n v e s t i g a t e d  the r e l a t i o n ­
ships among p h y s i c a l ,  m e n ta l ,  and achievement  measures in c h i l d r e n  
o f  the same c h r o n o lo g ic a l  age but  o f  low, ave rage ,  and high  
i n t e l l i g e n c e .  F o r ty  boys and f o r t y  g i r l s  were drawn randomly from
H e r b e r t  J .  K la usm ie r ,  I r w in  J.  Lehmann, and Alan Buman, 
" R e l a t i o n s h i p s  Among P h y s i c a l ,  M e n t a l ,  and Achievement  Measures  
in C h i l d r e n  of  Low, Average,  and High I n t e l l i g e n c e , "  American  
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1 i8 c n i l d r e n  e n r o l l e d  In f o u r  r e g u l a r  t h i r d  grade c lassrooms,  and 
f rom f i f t y - e i g h t  c h i l d r e n  e n r o l l e d  in e le ven  s p e c i a l  c la s se s  f o r  
m e n t a l l y  re ta rd ed  educable  c h i l d r e n .  The random drawing was made 
to  f i t  a normal i n t e l l i g e n c e  q u o t i e n t  c ur v e ,  based on the Wechsler  
I n t e l l i g e n c e  Scale  f o r  C h i l d r e n .  I t  was found t h a t  a low le ve l  
of  phys ic a l  development w i t h i n  boys accompanies low achievement  in 
a r i t h m e t i c  and re ad in g ,  but  the same does not  hold f o r  g i r l s .
Uneven phys ic a l  development w i t h i n  the c h i l d  ( s p l i t - g r o w t h )  does 
not  accompany low achievement  in a r i t h m e t i c  and re ad in g .  The 
w i t h i n - c h i l d  v a r i a b i l i t y  in s t r e n g th  o f  g r i p ,  i n t e l l i g e n c e ,  reading  
ach ievement ,  language ach ievement ,  and a r i t h m e t i c  achievement  is
not  the  same among c h i l d r e n  o f  low, a ve rag e ,  and high i n t e l l i g e n c e .
23
A com para t ive  study was made by B l a t t  o f  125 c h i l d r e n  to  
d ete rm in e  p h y s i c a l ,  p e r s o n a l i t y ,  and academic s t a t u s  o f  c h i l d r e n  
who a r e  m e n t a l l y  re ta rd ed  a t t e n d i n g  s p e c i a l  c la s se s  and c h i l d r e n  
who a r e  m e n t a l l y  re ta rd ed  a t t e n d i n g  r e g u l a r  c l a s s e s .  The s ev en ty -  
f i v e  s p e c i a l  c la s s  c h i l d r e n  were s e l e c t e d  on the  f o l l o w i n g  b a s i s :  
each c h i l d  was in the  process o f  com ple t in g  a t  l e a s t  two years o f  
s p e c i a l  c l a s s  e le m e n ta r y  e d u c a t io n ;  and each was not  less than  
e i g h t  years s i x  months nor more than s i x t e e n  years o l d .  The f i f t y  
r e g u l a r  c l a s s  c h i l d r e n  were s e le c te d  on the f o l l o w i n g  bases: each 
was in a r e g u l a r  c l a s s ;  was never  e n r o l l e d  in a s p e c i a l  c l a s s ;
23
Burton B l a t t ,  “ The P h y s i c a l ,  P e r s o n a l i t y ,  and Academic 
S ta tu s  o f  C h i ld r e n  Who a re  M e n t a l l y  Retarded A t t e n d in g  Regular  
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and was not  less than e i g h t  year  s i x  months, nor  more than
s i x t e e n  years  o l d .  The s p e c i a l  c la s s  group was equated w i t h  the
r e g u l a r  c la s s  group in c h r o n o lo g ic a l  age, i n t e l l i g e n c e ,  mental
age,  and sex.  I t  was found t h a t  the s p e c i a l  c l a s s  c h i l d r e n  were
s i g n i f i c a n t l y  more s o c i a l l y  mature and e m o t i o n a l l y  s t a b l e  than
r e g u l a r  c h i l d r e n .  I t  was a l s o  re p or te d  t h a t  the s p e c i a l  c l a s s
c h i l d r e n  improved more a c a d e m ic a l ly  f rom one y ea r  t o  the  n ex t  than
d id  the  c h i l d r e n  in r e g u l a r  c l a s s .  Comparisons in t e s t s  o f  power,
as measured by the v e r t i c a l  jump;  g r i p  s t r e n g t h ,  as measured by
the dynamometer; and motor a b i l i t y ,  as measured by the Brown
Sca le ,  r e ve a led  no s i g n i f i c a n t  d i f f e r e n c e s  between the two groups.
24
Gibson and o th e r s  i n v e s t i g a t e d  219 p u p i l s  to  d e te rm in e  
i f  e t i o l o g i c a l  c l a s s i f i c a t i o n  is r e l e v a n t  to  academic achievement  
and what  p r o p o r t i o n s  o f  the t h r e e  e t i o l o g i c a l  groups,  endogenous,  
exogenous, and undeterm ined ,  s u r v i v e  to  the upper l e v e l s  o f  the
academic school .  The academic m a t e r i a l  most i n t e n s i v e l y  presented
was in the  areas  of  a r i t h m e t i c ,  r e a d in g ,  language (grammar and 
c o m p o s i t i o n ) ,  w r i t i n g ,  s o c i a l  s t u d i e s ,  and music.  The m a t e r i a l s  
were e x t r a c t e d  f rom case books concern ing  i n t e l l e c t u a l  s t a t u s ;  
e t i o l o g y  was determined  a t  d i a g n o s t i c  c o n fe r e n c e s ,  years  o f  
s choo l ing  p r i o r  to  h o s p i t a l i z a t i o n ,  and academic progress in each
David Gibson, Ann E. J e p h c o t t ,  and Rosemary W i I k i n g ,  
' ‘Academic Success Among High Grade H o s p i t a l i z e d  M e n t a l l y  Retarded  
C h i l d r e n  as a Funct ion  of  I n t e l l i g e n c e  and E t i o l o g i c a l  C l a s s i f i c a ­
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o f  the  f o r e g o i n g  school s u b j e c t s .  I t  was concluded t h a t  e g i o l o g i -  
cal  c l a s s i f i c a t i o n  is  a r e l e v a n t  v a r i a b l e  to  the  per formance o f  
such school s u b je c ts  as a r i t h m e t i c ,  grammar, and com pos i t ion  
( l a n g u a g e ) .  I t  was f u r t h e r  concluded t h a t  d i f f e r e n c e s  occur  f o r  
t he  p r e d i c t i v e  success of  i n t e l l i g e n c e  q u o t i e n t s  per  school
s u b j e c t  depending upon the cause o f  mental d e f i c i e n c y .
25
Baker conducted a s tudy t o  d e te rm in e  the  r e l a t i o n s h i p s  
between measures o f  p h ys ic a l  f i t n e s s  and measures o f  i n t e l l i g e n c e ,  
academic ach ieve ment ,  and emot iona l  ad jus tm ent  o f  e ig h te e n  
edu cab le  m e n t a l l y  re ta r d e d  boys in i n t e r m e d i a t e  and s e n i o r  oppor­
t u n i t y  c l a s s e s  in a p u b l i c  school system in A l b e r t a ,  Canada. The 
AAHPER Youth F i t n e s s  T e s t ,  t h e  Non-Language M u l t i - M e n t a l  T e s t ,  
the S t a n f o r d  Achievement  T e s t ,  and the  Student  E v a l u a t i o n  S c a le  
l - B  were the measur ing in s truments  u t i l i z e d  to  c o l l e c t  the  d a t a .
The a u th o r  re p or te d  the  f o l l o w i n g  con c lu s ion s :  ( l )  The r e l a t i o n s h i p  
between p h y s i c a l  f i t n e s s  and i n t e l l i g e n c e  is  p o s i t i v e  but  low,
( 2 )  among educab le  m e n t a l l y  r e ta r d e d  boys a p o s i t i v e  r e l a t i o n s h i p ,  
which is  low but  s i g n i f i c a n t l y  d i f f e r e n t  f rom z e r o ,  e x i s t s  
between p h y s ic a l  f i t n e s s  and academic achievement;  and (3 )  among 
educ ab le  m e n t a l l y  re ta r d e d  boys a p o s i t i v e  r e l a t i o n s h i p ,  which is  
low but  s i g n i f i c a n t l y  d i f f e r e n t  f rom z e r o ,  e x i s t s  between p h ys ic a l  
f i t n e s s  and emot iona l  a d j u s tm e n t .
An i n t e n s i v e  i n v e s t i g a t i o n  c o n s i s t i n g  o f  a number o f
25
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s tu d i e s  o f  the development  o f  m e n t a l l y  handicapped c h i l d r e n  in the
2.Sp u b l i c  schools  o f  North  C a r o l i n a  was made by Th u rs to n .  The 
areas  o f  the  c h i l d r e n ' s  development which were s tu d ie d  were gross  
motor s k i l l s ,  s o c i a l  developm ent ,  academic ach ieve ment ,  and 
i n t e l l e c t u a l  g ro wth .  Several  c o n tac ts  were made w i t h  each o f  
1300 c h i l d r e n  w i t h  an i n t e l l i g e n c e  q u o t i e n t  from f i f t y  through  
s e v e n t y - n i n e .  Academic achievement  was measured by the S ta n fo rd  
Achievement  Tes ts  and the  B i n e t  T e s t  was used t o  measure i n t e l l i ­
gence. The b a t t e r y  o f  motor s k i l l  t e s t s  inc luded  the  f o l l o w i n g  
i tems:  ( 1 )  Tennis  b a l l  throw f o r  d i s t a n c e ,  v o l l e y b a l l  punt  f o r  
d i s t a n c e ,  s ta n d i n g  broad jump, t e n n i s  b a l l  throw f o r  a ccur acy ,  
s id e  s te p p i n g ,  f o r t y - y a r d  run and s t r e n g th  o f  r i g h t  and l e f t  g r i p .
Su b je c ts  whose ages ranged from ten through f i f t e e n  yea rs  
were given the  same b a t t e r y  e x c e p t  a s o f t b a l l  re p la c ed  th e  t e n n is  
b a l l  in th e  throw f o r  d i s t a n c e  and a soccer  b a l l  re p la ced  the  
v o l l e y b a l l  in  the  punt f o r  d i s t a n c e .  Two procedures were used to  
o b t a i n  i n f o r m a t i o n  con c ern ing  the p e r s o n a l - s o c i a l  s t a t u s  o f  each 
c h i l d .  The f i r s t  p ro cedure  u t i l i z e d  the  s o c i o m e t r i c  te c h n iqu e  
and the  second pro cedure  used was the  te a c h e r  r a t i n g  o f  each 
c h i l d .  The most s i g n i f i c a n t  g e n e r a l i z a t i o n  which was made was
Thelma Gwinn T h u r s t o n ,  "An E v a l u a t i o n  o f  Educat ing  
M e n t a l l y  Handicapped C h i l d r e n  in Sp e c ia l  Classes and in Regu lar  
Classes"  (C o o p e r a t i v e  Research P r o j e c t ,  C o n t r a c t  Number OE-SAE- 
bk$2,  o f  the  U n i t e d  S t a t e s  O f f i c e  o f  Educat ion ,  conducted by the  
School o f  E d u c a t io n ,  U n i v e r s i t y  o f  North C a r o l i n a ,  Chapel H i l l ,  
Nor th C a r o l i n a ,  1 9 5 9 ) ,  2^5 pp.
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t h a t  m e n t a l l y  nandicapped c h i l d r e n  ach ieve very  much less in a 
school than normal c h i l d r e n  o f  the same mental age,  and ach ie ve
less than might be expected o f  them. I t  was found t h a t  s o c ia l
adjus tments of  the c h i l d r e n  s tu d ie d  in d ic a te d  t h a t  when m e n t a l l y
handicapped c h i l d r e n  are  in a r e g u l a r  c lassroom,  they a r e  l i k e l y  to
be s o c i a l  i s o l a t e s .  The m e n t a l l y  handicapped c h i l d r e n  in s p e c i a l  
c lasses  seem to  be b e t t e r  a d j u s te d  in school and to  have more 
f r i e n d s  than the m e n t a l l y  handicapped c h i l d r e n  in the r e g u l a r  
c l a s s e s .  In the  gross motor s k i l l s  s tu d i e d ,  m e n t a l l y  handicapped  
c h i l d r e n  a r e  c o n s i s t e n t l y  i n f e r i o r  in t h e i r  accompl ishments to  
normal c h i l d r e n  o f  comparable  age. Th is  was found t o  be t r u e  f o r  
both sexes and f o r  a l l  ages. In the area o f  academic a c h i e v e ­
ment,  i t  was found t h a t  the se  c h i l d r e n  came n e a r e s t  to  accompl ish ing  
t h e i r  p r e d i c t e d  scores in the a r i t h m e t i c  computat ion t a s k s .
S p e l l i n g  was ano th er  s u b je c t  t h a t  showed high scores as d id  the  
a r i t h m e t i c  computa t ions.  I t  was found t h a t  i n t e l l e c t u a l  
development  could proceed c o n s i d e r a b l y  beyond the age o f  s i x t e e n  
y e a r s .  I t  was a l s o  found t h a t  m e n t a l l y  handicapped c h i l d r e n  do 
b e t t e r  work in the r e g u l a r  c lassroom than they do when placed in 
a spe c ia l  c l a s s .  However,  i t  was concluded t h a t  s p e c i a l  educat ion  
is somewhat more e f f e c t i v e  w i t h  the  o l d e r  c h i l d r e n  than i t  is  w i t h
the  younger c h i l d r e n .
27
K i l l i n g e r  s tu d ie d  the  e f f e c t s  o f  i n t e n s i f y i n g  the emphasis  
27
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on phys ic a l  f i t n e s s  in a c las s  o f  t h i r t e e n  educab le  m e n t a l l y  
re ta r d e d  g i r l s  and a c la s s  o f  t h i r t y  normal e i g h t h  grade g i r l s  
in phys ic a l  e d u c a t io n .  The educable  m e n t a l l y  re ta rd ed  g i r l s  
were between the ages o f  t w e l ve  and s i x t e e n  y e a r s .  The t h i r t y  
normal g i r l s  were chosen a t  random from a r e g u l a r  e i g h t h  grade  
c las s  in phys ic a l  e d u c a t io n .  The improvement shown by each 
group as a r e s u l t  o f  the f i t n e s s  t e s t i n g  and increased  emphasis 
was compared o n ly  w i t h i n  the  group i t s e l f .  The Iowa Tes t  o f  
Motor F i t n e s s  was employed to  de te rm in e  f i t n e s s  a t  the beg inn ing  
and end o f  one y e a r .  The b a t t e r y  o f  t e s t s  c o n s is te d  o f  seven 
i tems:  s i t - u p s ,  s ta n d ing  broad jump, s h u t t l e - r u n ,  forward bend,  
grasshopper  dash,  and bent -a rm  hang. S i g n i f i c a n t  improvement  
was found in c e r t a i n  f i t n e s s  i tems in both groups due to  the  
increased emphasis on f i t n e s s  throughout  the  y e a r .  I t  was 
f u r t h e r  noted t h e r e  was a genera l  o v e r a l l  improvement which was
not  found to  be s i g n i f i c a n t .
28Cavanaugh conducted a study which extended over  a tw en ty -  
two week per iod  t o  d e te rm in e  whe ther  s tuden ts  who are  bra in-damaged  
and m e n t a l l y  r e ta r d e d  can p r o f i t  s i g n i f i c a n t l y  in the  areas  of
th e  Emphasis on Physica l  F i t n e s s  in a Class o f  Educable M e n t a l l y  
Retarded G i r l s  and a Normal Eighth Grade Class o f  G i r l s  in Physi cal  
Educat ion" (unpubl ished M a s t e r ' s  t h e s i s ,  S t a t e  U n i v e r s i t y  o f  Iowa,  
19 63) ,  63 pp.
28
John R. Cavanaugh, "A Study to  Determine  the E f f e c t s  o f  a 
Physi cal  Education Program o f  Educable M e n t a l l y  Retarded and Minimal  
Brain-Damaged C h i l d r e n "  (unpubl ished  M a s t e r ' s  t h e s i s ,  Lou is iana  
S t a t e  U n i v e r s i t y ,  Baton Rouge, L o u is i a n a ,  19 6 8 ) ,  p. 59.
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motor development and p h y s ic a l  f i t n e s s  f rom an o rgan iz ed  p h ys ic a l  
e ducat io n  program. A t e s t  b a t t e r y  designed t o  measure many 
p h y s i o l o g i c a l  f a c t o r s  which c o n s t i t u t e  p h ys ic a l  f i t n e s s  was 
a d m in is te red  to  both o f  the groups.  I t  was concluded t h a t  an 
o r g a n i z e d ,  p r o g r e s s i v e  program o f  e x e r c i s e  and v ig orous  r e c r e a ­
t i o n a l  games and a c t i v i t i e s  is e f f e c t i v e  in producing  s i g n i f i c a n t  
g ains  in many areas  o f  p h y s ic a l  f i t n e s s  and motor development  f o r  
t he  educab le  m e n t a l l y  re ta r d e d  and the minimal  bra in-damaged  
c h i l d r e n .
29
Is m a i l  and Gruber i n v e s t i g a t e d  the  r e l a t i v e  c o n t r i b u t i o n  
o f  the importance o f  c o o r d i n a t i o n  and ba lance  i tems in the p r e d i c ­
t i o n  o f  i n t e l l e c t u a l  ach ie vem ent ,  the  r e l a t i v e  e f f e c t i v e n e s s  o f  
an o rg an iz ed  p h y s ic a l  edu c a t io n  program on i n t e l l i g e n c e  q u o t i e n t s ,  
and academic achievement  p e r t a i n i n g  to  motor a p t i t u d e  t e s t  i tem s.
A t e s t  manual was dev e loped ,  which inc luded t h i r t y - s e v e n  motor  
a p t i t u d e  i t em s,  and was used f o r  the  p r e d i c t i o n  o f  academic  
success.  The i n t e l l e c t u a l  performance  t e s t ,  the  O t i s  Sh o r t  Form 
T e s t ,  was used. In  a d d i t i o n ,  S ta n fo rd  Academic Achievement  and 
s u b - t e s t s  b a t t e r i e s ,  namely,  paragraph  meaning, word meaning,  
a r i t h m e t i c  r e as o n in g ,  and a r i t h m e t i c  com putat io n ,  were a d m in is ­
t e r e d .  The s u b je c ts  inc luded  122 boys and 89 g i r l s  between the  
ages o f  ten  and t h i r t e e n  y e a r s .  These groups were e s t a b l i s h e d  
a ccord ing  to  i n t e l l i g e n c e ;  namely ,  h igh i n t e l l i g e n c e  group which
29
Is m ai l  and Gruber ,  l o c .  ci  t .
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had i n t e l l i g e n c e  q u o t i e n t s  o f  125 and above;  medium i n t e l l i g e n c e  
group, which had i n t e l l i g e n c e  q u o t i e n t s  o f  95 t o  110; and low i n t e l ­
l i g e n c e  group,  which had i n t e l l i g e n c e  q u o t i e n t s  o f  85 and below.
The f o l l o w i n g  co n c lu s i o n s  were r e p o r te d :  ( 1 )  There  is a r e l a t i o n s h i p  
between i n t e l l e c t u a l  achievement  and c e r t a i n  p h y s i c a l  performance  
i tems,  and t h i s  r e l a t i o n s h i p  was o f  s u f f i c i e n t  magni tude t o  p e r m it  
the  p r e d i c t i o n  o f  i n t e l l e c t u a l  ach ievement  by motor  per formance;  ( 2 )  
c o o r d i n a t i o n  i t ems,  b a lan c e  i t em s ,  and growth i tems were the  
im p o r ta n t  p r e d i c t o r s ;  and (3 )  t h e r e  is  a sex d i f f e r e n c e  in the  p r e ­
d i c t i v e  power o f  motor a p t i t u d e  t e s t  i tems f o r  e s t i m a t i n g  the  O t is  
I n t e l l i g e n c e  Q u o t i e n t s ,  S ta n fo rd  Academic Achievement and s u b - t e s t s ,  
f a v o r i n g  the  g i r l s  r a t h e r  than the boys.  In an a t te m p t  t o  v a l i d a t e  
the above f i n d i n g s ,  an e x p e r im e n t a l  and c o n t r o l  group ,  c o n s i s t i n g  
o f  s ev en ty -o n e  s u b j e c t s  each,  t h i r t y - t h r e e  male and t h i r t y - e i g h t  
f e m a le s ,  between ten and tw e l v e  y ears  o f  age ,  were i n v e s t i g a t e d .
I t  was f u r t h e r  concluded by the  authors  t h a t  an o rg a n iz e d  p h ys ic a l  
e d u c a t io n  program has no e f f e c t  on i n t e l l i g e n c e  q u o t i e n t  score s .  
However,  i t  has a f a v o r a b l e  e f f e c t  on academic ach ieve ment  score s .
I t  was f u r t h e r  noted t h a t  i f  advancement in one a re a  can be brought  
about ,  a s i m i l a r  advancement in  the  second a re a  could be 
a n t i c i p a t e d .
A q u e s t i o n n a i r e  method o f  i n v e s t i g a t i o n  was employed by
30
T u r n q u i s t  t o  d e t e r m in e  s t a t u s  o f  p h y s ic a l  e d u c a t io n  programs f o r
30
Donald A. T u r n q u i s t ,  "A Study o f  P h y s i c a l  Educat ion  Needs
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the  m e n t a l l y  re ta rd ed  in t w e n t y - e i g h t  c i t i e s  in the  Un i ted  S t a t e s .
The a u th o r  a l s o  i n v e s t i g a t e d  and compared the  motor p r o f i c i e n c y  o f  
e le v e n  m e n t a l l y  re ta rd ed  p u p i l s  in a s p e c i a l  edu c a t io n  l a b o r a t o r y  
school w i t h  t h a t  o f  e le ven  p u p i l s  who were not  m e n t a l l y  r e t a r d e d .  
Motor  p r o f i c i e n c y  o f  both the  m e n t a l l y  normal and the m e n t a l l y  
re ta r d e d  p u p i l s  were measured by t h e  L in co ln  a d a p t a t i o n  o f  the  
Osere tsk y  T es t  o f  Motor P r o f i c i e n c y .  I t  was found t h a t  the  
p h y s ic a l  ed u c a t io n  programs should be based on the  needs and capa­
c i t i e s  o f  the group.  M e n t a l l y  r e ta r d e d  p u p i l s  have motor needs 
and c a p a c i t i e s  d i f f e r e n t  f rom the  m e n t a l l y  normal p u p i l .  The 
a u t h o r  suggested t h a t  s p e c i a l  programs o f  p h y s ic a l  e d u c a t io n  a re  
neces sary  f o r  m e n t a l l y  r e ta r d e d  p u p i l s .  I t  was f u r t h e r  concluded  
t h a t  the m e n t a l l y  re ta r d e d  p u p i l s  t e s t e d  have some s i g n i f i c a n t  
weaknesses in motor p r o f i c i e n c y .  Out o f  s i x t y - f i v e  i tems o f  the  
O sere tsk y  t e s t s ,  f o r t y  i tems were performed b e t t e r  by the  m e n t a l l y  
normal groups,  and f o r  twenty o f  the f o r t y  i t em s,  the s u p e r i o r i t y
f o r  the normal group was s t a t i s t i c a l l y  s i g n i f i c a n t .
31Beck conducted a q u e s t i o n n a i r e  study o f  s i x t y - t w o  school  
d i s t r i c t s  in I l l i n o i s  hav ing s p e c i a l  ed u c a t io n  c la s s e s  f o r
f o r  M e n t a l l y  Retarded P u p i l s  in I l l i n o i s  P u b l i c  Sc hools '1 (unpub­
l i s h e d  M a s t e r ' s  t h e s i s ,  I l l i n o i s  S t a t e  Normal U n i v e r s i t y ,  1952 ) ,
44 pp.
31H. S. Beck, " P r e s e n t  S t a tu s  o f  P h y s ica l  Educat ion in 
S p e c ia l  Classes f o r  the  Educable  M e n t a l l y  Han dicapped,"  American  
Journa l  o f  Mental  D e f i c i e n c y , LXI ( J u l y ,  1 9 5 6 ) ,  117 -1 20 .
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educab le  m e n t a l l y  handicapped c h i l d r e n  t o  d e te rm in e :  (1 )  is t h e r e  
r esearch  being done in the school and not  reported? (2 )  is t h e r e  
a f e l t  need f o r  research in t h i s  area? and (3)  what  s o r t  of  
ph y s ic a l  edu c a t io n  programs a r e  p r e s e n t l y  employed? I t  was 
concluded t h a t  p h ys ic a l  edu c a t io n  is  imp ortan t  f o r  educable  
m e n t a l l y  handicapped c h i l d r e n .  I t  was f u r t h e r  re p or te d  by the  
a u th o r  t h a t  (1 )  the  schools  a re  not  doing formal  research in t h i s  
a r e a ;  (2 )  the  schools  f e e l  a need f o r  research in t h i s  a rea ;  (3 )  
a l th o u g h  o b j e c t i v e s  a r e  more or  less agreed upon, the  measures 
f o r  a t t a i n i n g  them a re  n o t .
32
A survey study was conducted by Brace t o  d e te rm in e  the  
i n s t r u c t i o n  in p h ys ic a l  edu cat io n  f o r  m e n t a l l y  re ta r d e d  p u p i l s  
in p u b l i c  schools  on a n a t io n w id e  b a s i s .  A f o u r -p a g e  q u e s t i o n n a i r e  
was sent  to  4 , 0 2 2  s u p e r i n t e n d e n t s ,  p r i n c i p a l s ,  and teach ers  o f  the  
m e n t a l l y  r e t a r d e d .  Returns were r ece iv ed  f rom a l l  f i f t y  s t a t e s  
and the  D i s t r i c t  o f  Columbia.  I t  was repor ted  t h a t  (1 )  n e a r l y  
o n e - t h i r d  o f  the  m e n t a l l y  re ta rd ed  p u p i l s  in the lower grades  
r e c e i v e  no i n s t r u c t i o n  in p h ys ic a l  ed u c a t io n ;  ( 2 )  in  j u n i o r  h igh  
s ch o o ls ,  4  per  c en t  re p or te d  no formal  i n s t r u c t i o n  in phys ical  
e d u c a t i o n ,  w h i l e  in s e n i o r  h igh  schools the  f i g u r e  was 8 per  c en t ;
( 3 )  phys ic a l  ed u c a t io n  f o r  the m e n t a l l y  re ta rd ed  was taught  in
32
David K. Brace,  " P h y s ic a l  Educat ion and Recre a t io n  f o r  
M e n t a l l y  Retarded P u p i l s  in P u b l i c  S c h o o l s , "  Research Q u a r t e r l y , 
XXXIX (O c to b er ,  196 8) ,  7 7 9 -7 8 2 .
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s ep ar a te  c lasses  f rom those f o r  normal p u p i l s  in about h a l f  the  
p r im ary  and e le m e n ta ry  sch oo ls ,  compared w i t h  16 per c en t  and 12 
per  c en t  in j u n i o r  and high  schools .  Some of  the needs o f  school  
programs in p h ys ic a l  e du c a t io n  f o r  m e n t a l l y  re ta rd ed  p u p i l s  reve a led  
by the survey were as f o l l o w s :
1. P hys ica l  f i t n e s s  t e s t i n g  should be increased  f o r  m e n t a l l y  
re ta rd ed  p u p i l s .
2 .  There should be i n s t r u c t i o n  in p h ys ic a l  e d u c a t io n  f o r  
a l l  p u p i l s ,  e s p e c i a l l y  the m e n t a l l y  r e t a r d e d ,  and t h e r e  
should be a d a i l y  p e r io d  of  p h y s ic a l  e d u c a t io n  f o r  a l l  
p u p i l s  in p u b l i c  schools .
3 .  I n s t r u c t i o n  in swimming is e s p e c i a l l y  needed f o r  the  
m e n t a l l y  r e t a r d e d .
k .  There is  a s p e c i a l  need in a l l  schools  f o r  more
i n s t r u c t i o n  in s k i l l s  o f  r e c r e a t i o n  s p o r t s ,  bowl ing  
on gymnasium f l o o r  o r  in a l l e y s ,  c o r r e c t i v e  e x e r c i s e s ,  
musical p l a y ,  r a c k e t  p l a y ,  swimming, and w i n t e r  p la y  
where a v a i 1 a b l e .
I I I .  STUDIES RELATED TO SOCIAL AND EMOTIONAL DEVELOPMENT 
OF THE MENTALLY RETARDED
33Smith and Hurs t  s tu d ie d  e ig h te e n  t r a i n a b l e  r e ta r d e d  c h i l d r e n
33
J.  R. Smith,  and J .  G. H u r s t ,  "The R e l a t i o n s h i p  o f  Motor  
A c t i v i t i e s  and Peer  Acceptance o f  M e n t a l l y  Retarded C h i l d r e n , "  
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and t w e n t y - f i v e  edu cab le  m e n t a l l y  r e ta r d e d  c h i l d r e n  t o  d e te r m in e  the  
r e l a t i o n s h i p  between motor s k i l l s  and s o c i a l  s t a t u s .  The L i n c o l n -  
O sere tsky  Motor Development  Sc a le  was used to  measure motor a b i l i t y  
and peer acceptance was measured by peer  c o n t a c t s ,  v e rb a l  o r  non­
v e r b a l ,  i n i t i a t e d  or  r e c e i v e d .  I t  was concluded t h a t  motor a b i l i t y  
p la ys  a s i g n i f i c a n t  r o l e  in p eer  acc ep tan ce.
34
O l i v e r  r e p o r te d  improvement in the  emot ional  a d jus tm ent  
of  m e n t a l l y  re ta rd ed  boys a f t e r  a ten-week  p e r i o d  o f  c o n e n t r a t e d  
p h y s ic a l  f i t n e s s  t r a i n i n g  had been a d m i n i s t e r e d .  The a u th o r  
concluded t h a t  the  improvement in em ot iona l  adj us tm ent  was a com­
b i n a t i o n  o f :  ( 1) the e f f e c t  o f  the f e e l i n g  o f  importance t h a t  the  
boys must have had a t  having so much i n t e r e s t ,  and ( 2 ) a t t e n t i o n  
c e n te re d  on them.
35In an i n v e s t i g a t i o n  made by Enos, p e r t i n e n t  i n f o r m a t i o n  on 
the  em ot iona l  a d jus tm ent  o f  educab le  m e n t a l l y  r e ta r d e d  s u b j e c ts  was 
r e p o r t e d .  He compared em ot iona l  a d jus tm ent  w i t h  l e v e l  o f  i n t e l ­
l i g e n c e  in 120 f o u r t h  grade p u b l i c  school c h i l d r e n .  The s u b je c ts  
were d i v i d e d  e q u a l l y  by sex i n t o  t h r e e  groups: edu cab le  m e n t a l l y  
r e t a r d e d ,  a ve rag e ,  and s u p e r i o r .  Emot ional  adj us tm ent  scores were  
o b ta in e d  by a v e rag in g  the  combined r a t i n g s  o f  two or  more 
p s y c h o l o g i s t s .  Among the  boys, the  e ducab le  m e n t a l l y  r e ta r d e d
34 0 1 i v e r , l o c . c i t .
35 F r a n c is  A. Enos, "E m ot io na l  Ad justment  o f  M e n t a l l y  Retarded  
C h i l d r e n , "  American Journ a l  o f  Mental  D e f i c i e n c y , LXV (March,  19 6 1 ) ,  
6 0 6 - 6 0 7 .
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groups made the  bes t  a d j u s tm en t .  A c o r r e l a t i o n  o f  . 5 0 ,  which was 
s i g n i f i c a n t  a t  the  .05  l e v e l  o f  c o n f i d e n c e ,  was r e p o r te d .  The 
boys o f  average i n t e l l i g e n c e  showed the g r e a t e s t  in c id en c e  of  
emot iona l  m a la d j u s t m e n t .  Among the  g i r l s ,  however,  the  s u p e r i o r  
group made the  b es t  ad jus tm en t  and the  educab le  m e n t a l l y  re ta r d e d  
g i r l s  were the most m a l a d j u s t e d .
I V .  SUMMARY OF RELATED STUDIES
S e c t io n  I o f  t h i s  c h a p te r  was concerned w i t h  motor  p e r ­
formance s t u d i e s  o f  edu cab le  m e n t a l l y  r e ta r d e d  c h i l d r e n  in psychology  
and e d u c a t i o n .  The m a j o r i t y  o f  the  s tu d i e s  in t h i s  s e c t i o n  i n d i c a t e d  
t h a t  a d e f i n i t e  d is c r e p a n c y  in motor  performance  e x i s t s  between 
normal ( t y p i c a l )  c h i l d r e n  and m e n t a l l y  r e ta r d e d  c h i l d r e n .  In a l l  
but  one o f  the  s t u d i e s  these  f i n d i n g s  were s i g n i f i c a n t  in f a v o r  of
O f .
the  normal ( t y p i c a l )  c h i l d r e n .  The study t h a t  d id  not  r e p o r t  a
s i g n i f i c a n t  f i n d i n g  d i d  r e p o r t  a marked d i f f e r e n c e  in  f a v o r  o f  the
37normal ( t y p i c a l )  c h i l d .  When a s p e c i a l  e d u c a t io n  program f o r  
e ducab le  m e n t a l l y  r e ta r d e d  c h i l d r e n  was compared t o  a m o b i l i t y  
p a t t e r n  te c h n i q u e  program f o r  educab le  m e n t a l l y  r e ta r d e d  c h i l d r e n ,  
n o n - s i g n i f i c a n t  d i f f e r e n c e s  were found among a l l  but  one t e s t  i tem;  
t h a t  t e s t  i tem being  leg power. In terms o f  leg power,  i t  appeared
O f .
Beck, Howe, Mai pass,  Keogh and Keogh, l o c . c i  t .
37 F r a n c i s  and R a r r i c k ,  l o c . c i  t .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
39
t h a t  the  s p e c i a l  ed u c a t io n  program c o n t r i b u t e d  more than d id  the
oO
m o b i l i t y  p a t t e r n i n g  t e c h n iqu e s .
Sect io n  I I  was concerned w i t h  p h y s ic a l  f i t n e s s ,  i n t e l l i g e n c e
q u o t i e n t s  and academic achievement  o f  educab le  m e n t a l l y  re ta rd ed
c h i l d r e n .  A l l  s t u d i e s  re por te d  t h a t  the p h y s ic a l  f i t n e s s  of
m e n t a l l y  r e ta r d e d  c h i l d r e n  was s i g n i f i c a n t l y  below t h a t  o f  normal
( t y p i c a l )  c h i l d r e n .  I n v e s t i g a t o r s  in s e v e r a l  s tu d i e s  concluded
t h a t  a r e l a t i o n s h i p  does e x i s t  between v a r i o u s  motor f i t n e s s  i tem s,
i n t e l l i g e n c e  q u o t i e n t s ,  and academic ach ieve ment .  S i g n i f i c a n t
improvement in i n t e l l i g e n c e  scores o f  educab le  m e n t a l l y  re ta rd ed
c h i l d r e n  was re p or te d  in two s tu d i e s  a f t e r  a p r o g r e s s i v e  program
39o f  p h y s ic a l  e d u c a t i o n .
One study r e p or te d  t h a t  m e n t a l l y  r e ta r d e d  c h i l d r e n  made more 
improvement a c a d e m i c a l l y  in s pe c ia l  e d u c a t io n  c l as se s  than d id  those  
c h i l d r e n  in r e g u l a r  c l a s s e s . ^
Se c t io n  111 was concerned w i t h  s o c i a l  and emot ional  a d j u s t ­
ment s t u d i e s .  F in d in g s  in  t h i s  s e c t i o n  concluded t h a t  motor
a b i l i t y  p la ys  a marked r o l e  in the  s o c i a l  and emot iona l  ad jus tm ent
41
o f  educable  m e n t a l l y  re ta r d e d  c h i l d r e n .
38
Geddes, l o c . c i t .
39 Corder  and O l i v e r ,  l o c . c i  t .
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CHAPTER 1 I I
PROCEDURE OF THE STUDY
I .  OVERVIEW
F o r t y  educab le  m e n t a l l y  re ta rd ed  j u n i o r  h igh school boys 
and g i r l s  e n r o l l e d  in s p e c i a l  edu c at io n  c la s s e s  in the East  Baton 
Rouge P a r is h  School System were s u b je c ts  in t h i s  study which was 
conducted d u r in g  the  f a l l  and s p r in g  semesters  o f  1968-69 a t  
L o u is i a n a  S t a t e  U n i v e r s i t y ,  Baton Rouge, L o u is i a n a .
T h is  study was designed to  d e te rm in e  the  e f f e c t s  of  
c o n c en t ra te d  d a i l y  programs o f  i n s t r u c t i o n  in p h ys ic a l  educat io n  
and in a u d i t o r y  and v i s u a l  p e r c e p tu a l  re ad in g  upon academic  
ach ieve m ent ,  i n t e l l i g e n c e ,  and motor  f i t n e s s  on the f o r t y  educable  
m e n t a l l y  r e ta r d e d  j u n i o r  h igh  school boys and g i r l s .
T h i r t y  o f  these  s u b je c ts  were s e l e c t e d  f rom P r e s c o t t  
J u n i o r  High School and were randomly assigned to  one o f  th r e e  
e x p e r im e n t a l  groups,  which in cluded ten s u b j e c t s  ( f i v e  boys and 
f i v e  g i r l s )  in each o f  the t h r e e  groups o f  s p e c i a l  edu c at io n  
c la s se s  a t  L o u is i a n a  S t a t e  U n i v e r s i t y ,  Baton Rouge, L o u is i a n a .  A 
c o n t r o l  group c on s is te d  o f  ten s ub je c ts  ( f i v e  boys and f i v e  g i r l s )  
chosen a t  random from a s p e c i a l  edu c at io n  c l a s s  a t  Glen Oaks 
J u n io r  High School .  The number o f  s u b je c ts  was reduced to  t h i r t y -  
e i g h t  a t  the  t e r m i n a t i o n  o f  the study because two o f  the s ub je c ts
ko
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(one boy and one g i r l )  moved out  o f  the s t a t e .  A l l  s u b je c ts  were  
between t h i r t e e n  and seventeen years o f  age and Caucasian exc ept  
f o r  one Negro male s u b j e c t  in the c o n t r o l  group.
The da ta  c o l l e c t e d  inc luded scores ob ta ined  from the Gates-  
M a c G i n i t i e  Reading Achievement  T e s t s ,  which included Vo cabulary  
and Comprehension T e s ts ;  The Wide Range Achievement  T es t  (WRAT), 
which con s is te d  o f  a r i t h m e t i c  and s p e l l i n g  t e s t s ;  The Wechsler  
I n t e l l i g e n c e  ( t o t a l )  F u l l  Scale  f o r  C h i l d r e n  and A d u l ts ;  and a 
Motor  F i t n e s s  T es t  which in c lu ded  a b a t t e r y  o f  ten motor f i t n e s s  
t e s t s .
The f o l l o w i n g  computat ions were employed in the  s t a t i s t i c a l  
t r e a tm e n t  o f  the d a t a :  ( 1) t - t e s t s  f o r  c o r r e l a t e d  groups;  ( 2 ) two-  
by- tw o f a c t o r i a l  a n a l y s i s  o f  c ov a r ia n c e  used f o r  the academic  
achievement  scores;  and ( 3 ) tw o -b y - t w o  f a c t o r i a l  a n a l y s i s  o f  
v a r i a n c e  employed f o r  the i n t e l l i g e n c e  and motor f i t n e s s  t e s t s .
These s t a t i s t i c a l  methods were u t i l i z e d  t o  d e te rm in e  the  
com pa ra t iv e  e f f e c t s  o f  a c on c en t ra te d  program o f  p h ys ic a l  edu cat io n  
versus the e x i s t i n g  program o f  p h y s ic a l  e d u c a t io n ,  presence o f  
machines ( a u d i t o r y  and v i s u a l  p e r ce p tu a l  read in g  program) versus  
the  absence o f  machines ( a u d i t o r y  and v i s u a l  p er cep tu a l  read ing  
program) ,  and the i n t e r a c t i o n  o f  phys ic a l  e ducat io n  and machines.
11. SUBJECTS
The number o f  s u b je c ts  in t h i s  study was t h i r t y - e i g h t  
educab le  m e n ta l l y  r e ta r d e d  (EMR) j u n i o r  h igh school boys and g i r l s .
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No s u b je c ts  in t h i s  study had had o rg an iz ed  d a i l y  p h ys ic a l  edu cat io n  
programs o r  t r a i n i n g  in  a u d i t o r y  and v i s u a l  p e r c e p tu a l  reading  
p r e v i o u s l y .
Su b je c ts  in each o f  the t h r e e  e x p er im e nta l  groups were  
t r a n s p o r te d  by the East  Baton Rouge P a r i s h  school bus d a i l y  to  the  
L o u is i a n a  S t a t e  U n i v e r s i t y ,  Baton Rouge campus where the  study was 
conducted f o r  a pe r io d  o f  160 minutes each morning,  f i v e  days a 
week, f o r  tw enty -seven  weeks. The s u b je c ts  in the c o n t r o l  group 
remained in  a s p e c i a l  edu c a t io n  c la s s  d u r in g  the r e g u l a r  school  
day a t  Glen Oaks J u n i o r  High School .
I I I .  GROUP CLASS I F I  CATI ON
Exper im en ta l  Group I inc luded ten s u b j e c ts  ( f i v e  boys and 
f i v e  g i r l s )  in a combined program o f  e i g h t y  minutes o f  concen t ra ted  
p h y s ic a l  e d u c a t i o n ,  and e i g h t y  minutes o f  v i s u a l  and a u d i t o r y  
p e r c e p tu a l  re ad in g  t r a i n i n g .  The mean c h r o n o l o g i c a l  age f o r  the  
s u b j e c ts  in t h i s  group was lA .3  y e a r s ,  w i t h  a mental  age o f  9 . 0 8  
y e a r s ,  and an i n t e l l i g e n c e  q u o t i e n t  mean o f  6 3 . 5 -
Ten s u b j e c ts  ( f i v e  boys and f i v e  g i r l s )  were inc luded in 
Exper imental  Group I I  in a program o f  e i g h t y  minutes o f  c on c en t ra te d  
p h y s ic a l  ed u c a t io n  edu c a t io n  and e i g h t y  minutes o f  c lassroom i n s t r u c ­
t i o n .  S u b j e c t s '  mean c h r o n o l o g i c a l  age in t h i s  group was 1A.6 y e a r s ,  
w i t h  a mental  age mean o f  3.2  y e a r s ,  and a mean i n t e l l i g e n c e  
q u o t i e n t  o f  6 3 . 2 .
Exper im en ta l  Group I I I  c o n s is te d  o f  n in e  s u b j e c ts  ( f o u r  boys
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and f i v e  g i r l s )  who were inc lu ded  in an e i g h t y  m in ute  program in 
v i s u a l  and a u d i t o r y  p e r c e p t u a l  re ad in g  and e i g h t y  minutes o f  c l a s s ­
room i n s t r u c t i o n .  The s u b je c ts  in t h i s  group had a mean c h r o n o lo g ­
i c a l  age o f  14 .3  y e a r s ,  a mean mental  age o f  9 - 9  y e a r s ,  and an 
i n t e l l i g e n c e  q u o t i e n t  mean o f  6 9 . 4 .
The n in e  s u b j e c ts  ( f i v e  boys and f o u r  g i r l s )  in  the  Cont ro l  
Group remained in a s p e c i a l  e d u c a t io n  c la s s  a t  Glen Oaks J u n io r  
High School and were i n s t r u c t e d  f i v e  hours a day d u r i n g  a r e g u l a r  
school day .  The mean c h r o n o l o g i c a l  age f o r  t h i s  group o f  s u b j e c ts  
was 14.7  y e a r s ,  w i t h  a mean mental  age o f  9 - 0  y e a r s ,  and an 
i n t e l l i g e n c e  q u o t i e n t  mean o f  6 1 . 0 .  Contents  o f  i n s t r u c t i o n  in the  
f o u r  groups a re  r e p o r te d  l a t e r  in t h i s  c h a p t e r .  The reasons f o r  the  
unequal numbers in Groups 111 and IV were d iscusse d  e a r l i e r  in t h i s  
c h a p t e r .  I t  can be noted f u r t h e r  in t h i s  stu dy t h a t  one s u b j e c t  
( g i r l )  in Group I was exc luded f rom the f i n a l  d a t a  c o l l e c t e d  in one 
o f  the  a reas  t e s t e d .  The s u b j e c t  in Group 1 was excluded  f rom the  
M o d i f i e d  Harvard  Step T e s t  because o f  the s u b j e c t ' s  i n a b i l i t y  to  
reach s u c c e s s f u l l y  the  h e i g h t  o f  the  bench due to  a leg hand ic ap .
I V .  TEACHING PROCEDURE
Su bje ct s  in Groups I ,  I I ,  and I I I  a t t en d e d  the  program a t  
L o u is i a n a  S t a t e  U n i v e r s i t y ,  Baton Rouge, f i v e  days a week,  f rom  
September ,  1968 to  A p r i l ,  1969.  The program was conducted f o r  a 
p e r i o d  of  tw enty -seven  weeks and f o l l o w e d  the  East  Baton Rouge 
P a r i s h  Schools '  academic c a l e n d a r  y e a r .
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S u b je c ts  in each o f  the t h r e e  groups r o t a t e d  e v e ry  f o r t y  
minutes  and re por te d  to  one o f  the t h r e e  f o l l o w i n g  programs:  ( 1 )  the  
p h y s i c a l  e du c a t io n  program ( th e  p h y s ic a l  edu cato r  was a l s o  the  
i n v e s t i g a t o r  in t h i s  s t u d y ) ;  ( 2 )  the  v i s u a l  and a u d i t o r y  p e r c e p tu a l  
re ad in g  program; and (3 )  the  c lassr oom i n s t r u c t i o n a l  program.  The 
a c t u a l  le n g th  o f  i n s t r u c t i o n  in the t o t a l  program was 160 minutes  
d a i l y .
A r o t a t i o n  p roce dure  e v e r y  f o r t y  minutes was employed 
because o f  th e  s h o r t  a t t e n t i o n  span among educable  m e n t a l l y  re ta rd e d  
c h i l d r e n .  T h is  proce dure  o f  r o t a t i o n  was a l s o  u t i l i z e d  the p rev io us  
y e a r  w i t h  edu cab le  m e n t a l l y  r e ta r d e d  and bra in-damaged c h i l d r e n  and 
found t o  be e f f e c t i v e .  In d i v i d i n g  the  program in t h i s  manner,  the  
i n v e s t i g a t o r  a t t em pted  to  keep the  i n t e r e s t  and m o t i v a t i o n  o f  the  
s u b j e c t s  a t  t h e i r  maximum.
S u b je c ts  in Group IV were i n s t r u c t e d  in  the c lassroom d u r in g  
a r e g u l a r  school day a t  Glen Oaks J u n i o r  High School .  These s u b je c ts  
were t a u g h t  p h y s ic a l  e d u c a t io n  f o r t y - f i v e  minutes d a i l y  w i t h  the  
i n t e l l i g e n t l y  t y p i c a l  (norm al )  c h i l d r e n  in the seventh gra de .
C o nte n t  and O r g a n i z a t i o n  o f  the  P h y s i c a l  Educat ion Program
The d a i l y  p h y s ic a l  e d u c a t io n  program was o r g an iz e d  t o  meet  
v a r i o u s  o b j e c t i v e s ,  b u t  s p e c i f i c a l l y  those o f  motor f i t n e s s  
( s t r e n g t h ,  endurance,  power, speed, b a l a n c e ,  f l e x i b i l i t y ,  s tamina)  
and competence in l e i s u r e  t ime  a c t i v i t i e s .  These o b j e c t i v e s  were  
sought  through th e  media o f  p h y s ic a l  a c t i v i t i e s  and e x e r c i s e
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designed to  i n f l u e n c e  the  p h y s i o l o g i c a l  aspects  and motor  p a t t e r n s  
o f  each s u b j e c t .  Accord ing  to  Kephart  and E bers o le ,  “ a motor  
p a t t e r n  is c o o r d in a te d  motor beh a v io r  composed o f  a com bina t ion  o f  
movements adopted t o  serve  a purpose. I t  is  a motor g e n e r a l i z a ­
t i o n ,  a l l o w i n g  f o r  a g r e a t  degree o f  v a r i e t y . 1'^
Motor F i t n e s s  and Ex e r c is e  Program
In an a t t e m p t  to  meet the s ta te d  o b j e c t i v e s ,  the  i n i t i a l  
p a r t  o f  each d a y 's  program was d i v i d e d  i n t o  t h i r t y  minutes o f  
v ig orous  e x e r c i s e  and p h y s ic a l  a c t i v i t i e s ,  and ten minutes devoted  
to  p a t t e r n s  o f  movements c r e a te d  by the  s u b je c ts  i n d i v i d u a l l y  or  
in groups.
A l l  s u b je c ts  were g iv en  an i n d i v i d u a l  program o f  v a r io u s  
e x e r c i s e s  and a c t i v i t i e s  d u r i n g  the  i n i t i a l  t h i r t y  minutes in which  
these a c t i v i t i e s  a l t e r n a t e d  d a i l y .  I n d i v i d u a l  records and group 
c h a r t s  were used as m o t i v a t i o n a l  f a c t o r s .  Th is  pro cedure  a ls o  
a l t e r n a t e d  throughout  the  program to  enhance c o m p e t i t i v e  s i t u a t i o n s  
w i t h i n  the  groups as w e l l  as s e l f - c o m p e t i t i o n .
Dur in g  the  n ex t  ten minutes o f  the program, the s u b je c ts  
engaged in p a t t e r n s  o f  movement and a c t i v i t i e s  o f  c r e a t i v i t y .  
Var ious  pie ce s  o f  equ ipment ,  which were a l s o  u t i l i z e d  in the  p r e ­
ceding phase o f  the  program, were s e t  out  by the i n s t r u c t o r  and
^Marylou E b e rso l e ,  Newell  C. Kephart ,  and James B. E bers o le ,  
Steps to  Achievement  f o r  the Slow Learner  (Columbus, Ohio: Char les  
E. M e r r i l l  Company, 196 8 ) ,  p.  6 7 .
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in vo lved  such i tems as the f o l l o w i n g :  b a l l s  ( a l l  t y p e s ) ,  bamboo 
s t i c k s ,  ropes,  t i r e s ,  balance beam, c i r c l e s ,  t r i a n g l e s ,  and 
squares drawn on the  f l o o r  and w a l l .  The s u b je c ts  were encouraged  
and guided by the  i n s t r u c t o r  in the  c r e a t i o n  o f  v a r io u s  movement 
p a t t e r n s .  L is te d  in Appendix A is the  equipment  used and the  
e x e r c i s e s  and p h ys ic a l  a c t i v i t i e s  engaged in in the i n i t i a l  f o r t y  
minute  p h y s ic a l  educat ion  program.
R e c r e a t i o n a l  A c t i v i t i e s ,  Games, Rhythms and Spor ts  Program
The second f o r t y  minute  p e r io d  was devoted to  p a r t i c i p a t i o n  
in r e c r e a t i o n a l  a c t i v i t i e s ,  games, rhythms, and s p o r ts .  S p e c i f i c  
s k i l l  i n s t r u c t i o n  f o r  each a c t i v i t y ,  le ad -up  games, r u l e s ,  
s c o r i n g ,  and s a f e t y  were included in t h i s  phase o f  the  program.  
L im i te d  group dem onstr at ion  and v e rb a l  i n s t r u c t i o n  were g iven in  
each a c t i v i t y .  A l l  s k i l l s  were t a u g h t  f rom a s im p le ,  c o n c r e te  
approach and progressed to  complex s k i l l s  as success and improve­
ment were evidenced .  To f u r t h e r  r e i n f o r c e  the  s k i l l s  t a u g h t ,  
a c t i v i t i e s  p r e v i o u s l y  t aught  th roughout  the  study were engaged 
in eve ry  F r i d a y .  M od i f i ed  v a r i a t i o n s  o f  game s i t u a t i o n s  were  
u t i l i z e d  t o  a l i m i t e d  degree in  each a c t i v i t y .  In a c t i v i t i e s  
o f  a dual  n a t u r e ,  sub jec ts  o f  l i k e  a b i l i t y  were engaged as 
opponents.  In a l l  team s p o r t s ,  s u b j e c ts  a l t e r n a t e d  teams 
p e r i o d i c a l l y .  Class tournaments were conducted c u l m i n a t i n g  each 
a c t i v i  t y .
F u r t h e r  in fo rm at io n  on c o n t e n t  and p ro gre ss ion  o f  i n s t r u c t i o n
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in the p h y s ic a l  edu cat io n  a c t i v i t y  program is p rovided  in Appendix  
A, page 110.
C ontent  o f  th e  V isu a l  and A u d i t o r y  Reading Program
Du ri n g  the f i r s t  f o r t y  m in u tes ,  f i v e  o f  the  s u b je c ts  worked 
w i t h  the  a u d i t o r y  p e r c e p tu a l  development equ ipment .  (See F ig u r e
1 . )  Twenty seven-minute  t ap e s ,  beg in n in g  w i t h  the f i r s t  grade  
l e v e l ,  were u t i l i z e d  f o r  each o f  the s u b je c ts  in th e  group.  
S u b je c ts  a l s o  worked f i f t e e n  minutes w i t h  the  Language M as te r ,  
using  b a s ic  word t e s t s  c o r r e l a t e d  w i t h  m a t e r i a l  used in the  
Rheem's C a l i f o n e  and the  S t e r e o - R e a d e r . In t h e  same f o r t y  minute  
p e r i o d ,  f i v e  o f  t h e  s u b je c ts  in t h i s  group worked w i t h  the  v i s u a l  
p e r c e p t u a l  development  equipment .  The Ed ucat io na l  Developmental  
C o n t r o l l e d  Reader was used w i t h  an i n t r o d u c t i o n  of  new words and 
s t o r i e s .  The s u b j e c ts  read s i l e n t l y ,  o r  o r a l l y ,  v a r i o u s  s t o r i e s .
The Tac h is to s co p e  used f o r  p e r c e p t u a l  speed and accur ac y ,  
using  numerals ,  words,  and phrases ,  was used by th e  s u b je c ts  in 
t h i s  group t h i r t y  minutes per  week. (See F i g u r e  2 . )
The second f o r t y  min ute  p e r io d  the  s u b je c ts  swi tched
methods and m a t e r i a l s  in the re ading  l a b o r a t o r y .  These s u b je c ts  
were i n s t r u c t e d  by a q u a l i f i e d  s p e c i a l  e du c a t io n  te a c h e r  employed 
as a g ra d u a te  a s s i s t a n t  and a q u a l i f i e d  s p e c i a l  e d u c a t io n  t ea ch e r  
employed in the  East  Baton Rouge P a r is h  School System.
Content  o f  Classroom I n s t r u c t i o n  (Groups I I  and 111)
The c lassroom i n s t r u c t i o n  was a ls o  t a u g h t  in  two f o r t y

















F i g u r e  1. S p e c i a l  Classroom T ea ch e r  and S u b j e c t  in Reading L a b o r a t o r y  
D e m o n s t r a t i n g  the  A u d i t o r y  P e r c e p t u a l  Development  D e v ic e  w i t h  the  Language M as te r  
in F o re gro und .
-p-
CO
F i g u r e  2 .  Sp ecia l  Classroom Teacher  in Reading Labora to ry  
D em onstra t in g  the  Tach is to scope  D ev ic e.
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minute sessions in the program by a q u a l i f i e d  s p e c i a l  edu cat io n  
te a c h e r  employed in the East Baton Rouge P a r is h  School System.  
Classroom a c t i v i t i e s  i n s t r u c t e d  in the morning program were as 
f o l l o w s :  A r i t h m e t i c ,  Language A r t s  ( w r i t i n g ,  s p e l l i n g ,  and grammer),  
So c ia l  R e l a t i o n s h i p s ,  Sc ience ,  and H e a l t h .
Content  o f  I n s t r u c t i o n  in the  A f t e rn oo n  in Groups 1, I I ,  and 111 
A l l  s ub je c ts  in Groups 1, I I ,  and I I I  r e turn ed  to  t h e i r  
r e s p e c t i v e  schools in the  a f t e r n o o n  and were i n s t r u c t e d  f o r  f o r t y -  
f i v e  minutes in A r t s  and C r a f t s  and viewed f i l m s  in v a r io u s  a re a s .  
Group I was a ls o  i n s t r u c t e d  t h i r t y  minutes in A r i t h m e t i c  and 
Language A r t s  (grammar) ; Group I I  read f o r  t h i r t y  minutes from 
the SRA S e r ie s  (Sc ience  Research A s s o c i a t e s ) ;  and Group I I I  
p a r t i c i p a t e d  f o r t y - f i v e  minutes in the f o l l o w i n g  a c t i v i t i e s  taught  
by a phys ic a l  educator  t h r e e  days a week: b a s k e t b a l l ,  f o l k  and 
square danc ing ,  c r e a t i v e  danc ing ( a l l  dancing conducted on r a i n y  
d a y s ) ,  k i c k b a l l ,  s o f t b a l l ,  t r a c k ,  t r a m p o l i n e ,  and rope c l i m b i n g .  
Twice a week t h i s  group engaged in p la y  which was supervised by 
the  c lassroom te a c h e r .
Content  o f  I n s t r u c t i o n  in Group IV
These s ub je c ts  were i n s t r u c t e d  d u r in g  a r e g u l a r  school day 
a t  Glen Oaks J u n i o r  High School by a q u a l i f i e d  s p e c i a l  e ducat io n  
tea ch e r  employed by the East  Baton Rouge P a r is h  School System.  
Sub je c ts  in t h i s  group re ce iv ed  i n s t r u c t i o n  in the f o l l o w i n g  areas:  
(one and o n e - h a l f  hours) Language A r ts  ( r e a d i n g ,  w r i t i n g ,  s p e l l i n g ,
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and grammar);  (one and o n e - h a l f  hours)  A r i t h m e t i c ;  (one hour)
Soc ia l  S t u d i e s ,  Science and H ea l t h ;  ( f o r t y - f i v e  m in utes )  Ph ys ica l  
Ed ucat io n .  A r t s  and C r a f t s  c la sses  were tau ght  in the  a f t e r n o o n .
A l l  s ub je c ts  re ce iv ed  l i m i t e d  i n s t r u c t i o n  in t h i s  a re a  due to  bus 
t r a n s p o r t a t i o n .  The phys ic a l  edu cat io n  program f o r  the g i r l s  
inc luded the f o l l o w i n g  a c t i v i t i e s :  b a s k e t b a l l ,  v o l l e y b a l l ,  
t um bl in g ,  s o f t b a l l ,  and h e a l t h .  The f o l l o w i n g  p h ys ic a l  educat ion  
a c t i v i t i e s  were engaged in by the boys: b a s k e t b a l l ,  tum bl in g ,  
s o f t b a l l ,  soccer ,  and touch f o o t b a l l .  One o f  the  boys d id  not  
p a r t i c i p a t e  in the s c h o o l 's  phys ic a l  edu c a t io n  program because o f  
a v i s u a l  handicap.
V. PROCEDURE FOR ADMINISTRATION OF THE ACADEMIC ACHIEVEMENT 
TEST, INTELLIGENCE TEST, AND MOTOR FITNESS TEST
2
The Wide Range Achievement  T e s t  (WRAT) and the  Gates-  
3
M a c G i n i t i e  T es t  were a d m in is te red  to  a l l  s u b je c ts  d u r i n g  the  l a s t  
two weeks in September , and again d u r in g  the  second and t h i r d  
weeks o f  A p r i l .  A l l  s u b je c ts  were a d m in is te red  Level  I o f  the  
Wide Range Achievement  T es t  in a r i t h m e t i c  and s p e l l i n g  i n d i v i d u a l l y .
2
J .  F. J a s t a k ,  and S. R. J a s ta k ,  The Wide Range Achievement  
T e s t — Manual o f  I n s t r u c t i o n s . Revised e d i t i o n ,  19 6 5 . Guidance  
A s s o c i a t e s ,  W i lm in g ton ,  Delaware ,  pp. 1 -5 5.
3
A r t h u r  I .  Gates and W a l t e r  H. M a c G i n i t i e ,  T ec h n ica l  Manual 
f o r  the G a te s - M a c G i n i t i e  Reading T e s t s . Teachers C o l le g e  Pres s,  
Teachers C o l l e g e ,  Columbia U n i v e r s i t y ,  New York ,  19 6 5 - pp. 1 -2 4.
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The Wide Range Achievement  T es t  in a r i t h m e t i c  was a d m in is t e r e d  to  
each o f  the s u b je c ts  in a ten  minute  p e r i o d .  A d m i n i s t r a t i o n  of  
the Wide Range Achievement  Tes t  in s p e l l i n g  v a r i e d  in t ime  
per io ds  f o r  each s u b j e c t  depending on the number o f  words missed.  
These t e s t s  were a d m in is t e r e d  accor ding  to  the i n s t r u c t i o n s  in the  
t e s t  manual.  D e s c r i p t i o n  and sco r in g  o f  these  t e s t s  can be found 
in Appendix B, page 116.
The G a t e s - M a c G i n i t i e  T es t  was a d m in is te r e d  a cc or d in g  to  the  
i n s t r u c t i o n  in the  t e s t  manual in  small  groups.  Vocab ula ry  and 
Comprehension were the  two t e s t s  in cluded in the Reading A c h ie v e ­
ment T e s t  a d m i n i s t e r e d .  The two t e s t s  were a d m in is t e r e d  in 
a pp ro x im a te ly  a f o r t y - f i v e  minute  t ime p e r io d  f o r  each o f  the  
groups.  A r e s t  p e r io d  o f  two minutes was g iv en  a f t e r  each t e s t  
admi n i s t e r e d .
Depending on the  s u b j e c t ' s  read ing  r ead in ess  l e v e l ,  a f t e r  
sample t e s t s  were g i v e n ,  each o f  the  s u b je c ts  in the  f o u r  groups 
was a d m in is t e r e d  e i t h e r  Pr imary  A or B o r  C or  Survey D o f  Form 1 
o f  the  Vocabula ry  and Comprehension Reading Tes t  a t  the  beg in n in g  
o f  the s tu d y .  These same s u b j e c ts  were g iv en  the  same pr i m ary  
l e v e l s  o f  A, B, C, or Survey D o f  Form I I  in the  V ocabula ry  and 
Comprehension Reading T es t  a t  the  t e r m i n a t i o n  of  the stu dy.
D e s c r i p t i o n  and s c o r in g  o f  the G a t e s - M a c G i n i t i e  Tes t  
can be found in  Appendix  C. The Academic Achievement  Tes ts  were  
adm in is te red  by the s p e c i a l  edu c at io n  te a c h e r  (g r a d u a te  a s s i s t a n t )
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and d i r e c t o r  o f  the  re ad in g  l a b o r a t o r y )  to  Groups I ,  I I ,  and 111.  
Sub je ct s  in Group IV were a d m in is t e r e d  the  Academic Achievement  
Test  by t h e i r  s p e c i a l  e du c a t io n  c lassroom t e a c h e r .  A l l  t e s t s  
were hand-scored a cc or d in g  to  the t e s t  manual i n s t r u c t i o n s  and 
r e s u l t s  recorded f o r  each o f  the  s u b j e c ts  on each o f  the t e s t s .  
Grade l e v e l s  f o r  each o f  the s u b j e c t ' s  raw scores f o r  the  i n i t i a l  
and f i n a l  d a t a  c o l l e c t e d  on. a l l  the  Academic Achievement  Tests  
giv en  a re  re p or te d  in Appendix  D.
A d m i n i s t r a t i o n  o f  the Wechs ler  I n t e l l i g e n c e  Sca le  f o r  C h i l d r e n  
(WISC) and Wechsler  A d u l t  I n t e l l i g e n c e  S c a l e  (WAIS)
A l l  s u b je c ts  in the  study who had no t  been t e s t e d  w i t h  
the  Wechsler  I n t e l l i g e n c e  S ca le  f o r  C h i l d r e n  two y ears  p re v io u s  
t o  the  study were r e t e s t e d  us ing  the  Wechsler  I n t e l l i g e n c e  Sc a le  
f o r  C h i l d r e n  o r  Wechsler  A d u l t  I n t e l l i g e n c e  Sc a le  a t  the  b e g in n in g  
o f  the  s tu dy.
The s u b j e c ts  in Groups 1, I I ,  and I I I  were t e s te d  by two 
q u a l i f i e d  p s y c h o l o g i s t s  a t  the S p e c i a l  Educat ion  C en te r  a t  
L o u is ian a  S t a t e  U n i v e r s i t y ,  Baton Rouge. S u b je c t s  in Group IV 
.were t e s t e d  by a q u a l i f i e d  p s y c h o l o g i s t  employed by the  East  
Baton Rouge P a r is h  School System. A d m i n i s t r a t i o n  o f  the Wechs ler  
I n t e l l i g e n c e  Sc a le  was given  a t  the  t e r m i n a t i o n  o f  the  study in 
Groups I ,  I I ,  and I I I  d u r in g  a two and o n e - h a l f  week p e r i o d .  
S ub je c ts  in Group IV were a d m in is t e r e d  the  same t e s t  in a two 
week p e r io d  a t  the end o f  the s tu d y .  The ( t o t a l )  f u l l  s c a l e  score
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obta in ed  on the  Wechsler  I n t e l l i g e n c e  Scale  f o r  C h i l d r e n  (WISC) or  
Wechsler  A d u l t  I n t e l l i g e n c e  Sca le  (WAIS) was recorded f o r  each o f
the  s u b je c ts  in  each o f  the  f o u r  groups.
A d m i n i s t r a t i o n  o f  the Motor F i t n e s s  Tes t
Six  i tems inc luded  in the  motor f i t n e s s  t e s t  were chosen
from the  American A s s o c i a t i o n  f o r  H e a l t h ,  Ph ys ica l  Educat ion and
4
R e c r e a t io n  S p e c ia l  Fi tness T es t  Manual f o r  the M e n t a l l y  R e t a r d e d .
A l l  iterns were p re se nted  t o  the s u b je c ts  acc ord ing  to  the i n s t r u c ­
t i o n s  g iven in the  manual.
F lexed Arm Hang
Each s u b j e c t  used an overhand grasp on a 1-g-" d i a m e t e r  
h o r i z o n t a l  doorway bar  which was a d j u s t e d  a p p r o x im a te ly  equal  to  the
s u b j e c t ' s  s ta n d i n g  h e i g h t .  The s u b j e c t ,  w i t h  a s s i s t a n c e ,  ra is e d  h is
body o f f  o f  the  f l o o r  t o  a p o s i t i o n  where the chin was above the b a r ,
elbows f l e x e d ,  and held as long as p o s s i b l e .  One t r i a l  on ly  was
g i v e n .  The score was recorded in seconds, f rom the  t im e  the s u b j e c t  
hung unaided ,  u n t i l  h i s  ch in  touched or  f e l l  below the  b a r ,  o r  the  
head t i l t e d  backwards,  as the  measure o f  arm and shou ld er  s t r e n g t h .
American A s s o c i a t i o n  f o r  H e a l t h ,  P h y s ica l  Educat ion and 
R e c r e a t i o n — Kennedy F o u n d a t ion ,  S p ec ia l  F i t n e s s  T e s t  f o r  the  
M e n t a l l y  R e t a r d e d . Washington,  D . C . :  American A s s o c i a t i o n  f o r  
H e a l t h ,  P h y s ica l  Ed ucat io n ,  and R e c r e a t i o n ,  1958.  52 pp.
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S i t - U p s
Th is  t e s t  measures the  abdominal s t r e n g t h ,  endurance,  and 
speed o f  the s u b j e c t s .  The s u b j e c t  la y  on h is  back,  on the  mat  
o r  f l o o r ,  w i t h  legs extended end f e e t  about  two f e e t  a p a r t .  A 
p a r t n e r  held  the  a nk le s  down, keeping the  hee ls  in c o n ta c t  w i t h  
the  f l o o r .  One p o i n t  was given f o r  each complete movement of  
touch ing  the  r i g h t  elbow to the l e f t  knee and r e t u r n i n g  t o  the  
s t a r t i n g  p o s i t i o n  and then tou c h in g  the l e f t  elbow to  the  r i g h t  
knee.  No score was counted i f  the f i n g e r t i p s  d id  not  remain in 
c o n t a c t  behind the head, o r  when the  s u b j e c t  pushed up o f f  the  
f l o o r  f rom the e lbow.  The number of  s i t - u p s  each s u b je c t  executed  
in one minute  c o n s t i t u t e d  the sco re .
S h u t t l e  Run
Two p a r a l l e l  l i n e s  were marked on the f l o o r  t h i r t y  f e e t  
a p a r t .  P laced behind one of the l i n e s  were two b locks  o f  wood 
(2"  x  2" x  4 " ) .  The s u b je c t  s t a r t e d  behind the s t a r t i n g  l i n e  
and ran t o  the b lo c k s ,  p icked one up and ran back to  the s t a r t i n g  
l i n e  and placed the  b lo c k  behind the l i n e ;  he then ran back and 
picked  up the second b lo ck  which he c a r r i e d  across the  s t a r t i n g  
l i n e .  Two t r i a l s  were p e r m i t te d  w i t h  a r e s t  between each and the  
b e t t e r  o f  the two t r i a l s  was recorded t o  the  n e a r e s t  t e n th  o f  a 
second as the measure o f  a g i l i t y  and speed.
Stand ing  Broad Jump
Th is  t e s t  measures the s t r e n g th  and power o f  the  s u b j e c t ' s
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legs .  The s u b j e c t  stood w i t h  f e e t  severa l  inches a p a r t  and the  
toes behind the des ig nated  t a k e - o f f  l i n e .  Each jump was accom­
p l is h e d  by the  s u b je c ts  swinging the arms and bending the knees 
pre ced ing each t r i a l .  Three t r i a l s  were a l lowed and the  measure 
f rom the t a k e - o f f  l i n e  to  the heel or  the p a r t  o f  the body th a t  
touched the f l o o r  n e a re s t  the  t a k e - o f f  l i n e  was recorded in f e e t  
and inches to  the  n e a re s t  in ch .  The best  of  the t h r e e  t r i a l s  was 
recorded f o r  each o f  the s u b j e c t s .
F i f t y - Y a r d  Dash
The f i f t y - y a r d  dash t e s t  was used to  measure the  speed o f  
the s u b j e c t s .  The score was recorded in seconds, to  the  n e a r e s t  
te n t h  o f  a second, f rom the t ime the s u b j e c t  l e f t  the s t a r t i n g  
l i n e  u n t i l  the s u b j e c t  crossed the f i n i s h  l i n e .
S o f t b a l l  Throw f o r  D is ta n ce
Th is  t e s t  was employed to  measure the  s u b j e c t ' s  arm and 
shoulder  c o o r d i n a t i o n .  A t w e l v e - i n c h  s o f t b a l l  was used w i t h  
an overhand throw on a marked p l a y i n g  f i e l d .  The s u b je c ts  threw  
the b a l l  w h i l e  re maining  w i t h i n  a r e s t r a i n i n g  a rea  o f  two p a r a l l e l  
l i n e s ,  s i x  f e e t  a p a r t .  The best  of  the th r e e  t r i a l s  allow..'., vas 
recorded f o r  each o f  the s u b j e c t s ,  measured to  the  n e a r e s t  f . .
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M o d i f ie d  Harvard Step Test
The M o d i f i e d  Harvard Step Test '*  was included to  measure the
c a r d i o v a s c u l a r  e f f i c i e n c y  o f  the s u b j e c t s .  A s i x t e e n - i n c h  bench
was used in c o n s i d e r a t i o n  o f  the p h y s ic a l  s i z e  o f  the s u b je c ts
and a cadence o f  t h i r t y  steps per  minute  was f o l l o w e d .  F o l lo w in g
a one minute  re covery p e r i o d ,  t h r ee  o n e - h a l f  minute p u ls e  counts
were recorded f o r  each s u b j e c t  a t  one m in u te ,  two m in u tes ,  and
t h r e e  minutes a f t e r  the e x e r c i s e .  When the th r e e  minute  l i m i t
was reached, o r  the  s u b j e c t  f a i l e d  to  m a i n ta i n  the cadence,  the
s u b j e c t  was given a one minute  re co v ery  pe r io d  and the i n i t i a l
p u lse  was taken a t  the end o f  t h i s  p e r i o d .
The scores were c a l c u l a t e d  w i t h  d a ta  from the d u r a t i o n  o f
the e x e r c i s e  in seconds and the sum o f  the thr ee  o n e - h a l f  minute
pu lse  counts .  The d a ta  were then placed  in the f o l l o w i n g  fo r m u la :
r  , . , Length o f  e x e r c i s e  in seconds X 100C a r d i o v a s c u l a r  inde x  =  7—- J  ---------7— 7---------- ------------------— :— — — — -----------
2 X Sum o f  the pu lse  counts in the  t h r e e
recovery  p er io ds
Th is  form ula  was used on ly  f o r  those s u b je c ts  who f a i l e d  t o  reach 
the t h r e e  minute  l i m i t .
£
The Nelson Dynamic Balance Tes t
Th is  t e s t  was used to  d e te rm in e  balan ce  o f  the s u b j e c t s .
Donald K. Mathews, Measurement i n Physica l  Educat ion  
( P h i l a d e l p h i a :  W. B. Saunders and Company, 1958) ,  359 PP-
g
Jack Nelson, " N e l s o n ' s  Dynamic Balance T e s t , "  L o u is i an a  
S t a t e  U n i v e r s i t y ,  A g r i c u l t u r a l  and Mechanical  C o l l e g e ,  Baton Rouge,  
L o u is i an a ,  19 6 8 .
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Nine smal l  wooden blocks ( f o u r  c o lo r ed  red)  were used f o r  s te pp ing  
stones and a b a lance  beam ten f e e t  long.  The t im e  s t a r t e d  when 
the s u b je c ts  stepped on the f i r s t  b lo ck  w i t h  the  l e f t  f o o t .  When 
the s u b j e c t  stepped on the  c o l o r -c o d e d  b lo c k ,  he balanced f o r  
f i v e  seconds b e fo re  c o n t i n u i n g  on to  the nex t  b l o c k .  Each 
s u b j e c t  then proceeded,  l e a p in g  f rom one b lo c k  to  the  n e x t ,  
a l t e r n a t i n g  f e e t  each t im e .  The s u b j e c t  t r i e d  to  go as f a s t  as 
he could w i t h o u t  making m i s t a k e s .  When c r o s s in g  the balance  beam, 
the s u b j e c t  wa lked h e e l - t o - t o e .  The score was the  t o t a l  e lapsed  
t ime  f rom s t a r t  to  f i n i s h ,  t o  the n e a r e s t  t e n t h  o f  a second. Three  
t r i a l s  were p e r m i t t e d  w i t h  one p r a c t i c e  a l l o w e d .  F u r t h e r  des­
c r i p t i o n  o f  t h i s  t e s t  is  g iven in Appendix E.
Jumping With Both Feet
T h is  motor  t e s t  was inc luded  t o  measure c o o r d i n a t i o n  and 
b a l an c e .  The motor  i tem was one o f  s ev e r a l  t e s t s  used in a 
re ce n t  study by Is m a i l  and Gru ber .^  The s u b j e c t  stood w i t h  both  
f e e t  t o g e t h e r  and h i s  hands on h i s  h i p s .  A t  the  s ig n a l  " rea d y ;  
go",  the s u b j e c t  jumped for war d  f o u r  t imes using  both h is  f e e t  
a t  the same t im e .  Removing the hand or  both hands f rom the hips  
o r  f a u l t y  f o o t w o r k  each c o n s t i t u t e d  an e r r o r .  Four t r i a l s  were  
a l lo wed  and two p o i n t s  were g iven f o r  each t r i a l ,  thus a t o t a l  
score o f  e i g h t  p o i n t s  was p o s s i b l e .  The summation o f  the  scores
^ I s m a i l  and Gruber ,  1oc.  c i  t .
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on the f o u r  t r i a l s  c o n s t i t u t e d  each s u b j e c t ' s  t o t a l  score on the  
t e s t .
g
W e l l s  S i t  and Reach T e s t
Each s u b j e c t  was seated on the  f l o o r  w i t h  legs extended  
and both f e e t  a g a i n s t  the a p p a r a tu s .  The s u b je c t  reached f o r w a r d ,  
palms down, a lo ng  the  s c a l e  f o r  the t e s t i n g  a p p a r a tu s .  The 
maximum d i s t a n c e  was recorded on the  t h i r d  bob as the  measure of  
f l e x i b i l i t y .  D e s c r i p t i o n  o f  equipment  used in t h i s  t e s t  is found 
in Appendix  F.
Each o f  the s u b j e c t ' s  raw scores on each o f  the items  
te s te d  in the motor f i t n e s s  b a t t e r y  was converted  t o  T -s c o r e s  
employing a T - s c a l e  w i t h  a mean o f  50 ,  and a standard  d e v i a t i o n  
of  10. A l l  s u b je c ts  were a d m in is t e r e d  the motor f i t n e s s  t e s t  
b a t t e r y  a t  the b eg in n in g  o f  the  study d u r in g  the  l a s t  two weeks 
in September ,  1968 and a t  the  end o f  the s tu dy ,  the second and 
t h i r d  weeks o f  A p r i l ,  1969- S u b je c ts  in  Groups 1, I I ,  and I I I  
were a d m in is t e r e d  the  motor f i t n e s s  t e s t s  in the morning,  and the  
s u b je c ts  in Group IV were a d m in is t e r e d  the same t e s t s  in the  
a f t e r n o o n .  A l l  s u b j e c t s  were g iv en  s u f f i c i e n t  t ime t o  f a m i l i a r ­
i z e  themselves w i t h  each o f  the  t e s t s  in the b a t t e r y .  These  
t e s t  i tems were a d m in is t e r e d  i n d i v i d u a l l y  to  each o f  the t h i r t y -  
e i g h t  s u b je c ts  by the  i n v e s t i g a t o r  and an a s s i s t a n t .
g
Donald K. Mathews, Measurement in Physica l  Educat ion  
( t h i r d  e d i t i o n ;  P h i l a d e l p h i a :  W. B. Saunders and Company, 1968 ) ,
388 pp.
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S t a t i s t i c a l  T rea tm ent
The d a ta  c o l l e c t e d  f o r  the study were d e r iv e d  f rom the  
academic achievement  t e s t s ,  i n t e l l i g e n c e  t e s t s ,  and a motor  
f i t n e s s  t e s t  b a t t e r y  which cons is te d  o f  ten motor f i t n e s s  t e s t s .
S i g n i f i c a n t  d i f f e r e n c e s  in mean ga in  scores were determined  
f o r  each o f  the f o u r  groups by the use o f  t - t e s t s  f o r  c o r r e l a t e d  
groups.  A tw o -b y - t w o  f a c t o r i a l  a n a l y s i s  o f  c ovar ia nce  was 
u t i l i z e d  t o  de te rm in e  whether  a c tu a l  d i f f e r e n c e s ,  i f  any,  
e x i s t e d  among the groups,  and i f  so, what t rea tm en ts  or  combinat ion  
of  t r e a tm e n ts  were re sp o n s i b l e  f o r  the  d i f f e r e n c e  f o r  the academic 
achievement  scores.
Raw scores f o r  the motor f i t n e s s  t e s t  b a t t e r y  were con­
v e r t e d  to  T -scores and a tw o-b y - t w o  f a c t o r i a l  a n a l y s i s  o f  v a r ia n c e  
employed f o r  the comparisons o f  the groups'  motor f i t n e s s  scores  
and comparison o f  the groups'  scores f o r  the i n t e l l i g e n c e  t e s t .
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CHAPTER I V
PRESENTATION AND ANALYSIS OF DATA 
I „ INTRODUCTION
In o rd er  to  d e te rm in e  the e f f e c t i v e n e s s  o f  con c en t ra te d  
i n s t r u c t i o n  in phys ical  ed u c a t io n  and in a u d i t o r y  and v i s u a l  
per ce ptual  reading (machines) on Academic Achievement,  I n t e l l i g e n c e ,  
and Motor F i t n e s s  o f  t h i r t y - e i g h t  educable  m e n t a l l y  re ta rd ed  
c h i l d r e n ,  the f o l l o w i n g  s t a t i s t i c a l  techniques  were employed:
(1 )  t - t e s t s  f o r  c o r r e l a t e d  groups;  (2)  two-b y - t wo  f a c t o r i a l  
a n a l y s i s  o f  c ovar ia n ce  used w i t h  the academic achievement  scores;  
and (3)  tw o-b y - t w o  f a c t o r i a l  a n a l y s i s  o f  v a r i a n c e  employed w i t h  
the i n t e l l i g e n c e  q u o t i e n t  and motor f i t n e s s  scores.
The f o l l o w i n g  th r e e  comparisons were made w i t h  the ob ta in ed
scores:
1. The e f f e c t i v e n e s s  o f  con c en t ra te d  i n s t r u c t i o n  in 
ph ys ic a l  ed u c a t io n  versus e x i s t i n g  program o f  p h ys ic a l  
educat  i on.
2 .  The e f f e c t i v e n e s s  o f  c on cen t ra ted  i n s t r u c t i o n  in 
a u d i t o r y  and v i s u a l  perceptua l  reading (machines)  
versus the absence o f  a u d i t o r y  and v i s u a l  p e r ce p tu a l  
read i ng.
3 .  The i n t e r a c t i o n  e f f e c t s  o f  phys ic a l  educat ion  and 
machines w i t h  regard to  academic achievement ,
61
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i n t e l l i g e n c e ,  and motor  f i t n e s s .
I I .  THE SIGNIFICANCE OF THE MEAN GAINS OF THE FOUR 
GROUPS IN ACADEMIC ACHIEVEMENT
The s i g n i f i c a n c e  o f  the mean gains  was e s t a b l i s h e d  f o r  each 
o f  the f o u r  groups by using t - t e s t s .  T h is  s t a t i s t i c a l  techn ique  
was employed to  d e te rm in e  the d i f f e r e n c e s  between the  means f o r  
each o f  the f o u r  groups in academic ach ievem ent ,  i n t e l l i g e n c e ,  
and motor f i  tness.
The t - r a t i o s  needed f o r  s i g n i f i c a n c e  a t  the .05 and .01 
l e v e l  o f  p r o b a b i l i t y  w i t h  9 degrees o f  f reedom were 2 . 2 6  and 3 . 2 5 . 
With 8 degrees o f  f reedom, t - r a t i o s  o f  2 .31  and 3 . 3 6 ,  r e s p e c t i v e l y ,  
were needed f o r  s i g n i f i c a n c e  a t  the  .05 and .01 l e v e l s  o f  pro ba­
b i l i t y .
G a t e s - M a c G i n i t i e  Achievement  Test
Res u l t s  o f  the a n a l y s i s  f o r  each o f  the f o u r  groups f o r  
the G a t e s - M a c G i n i t i e  Achievement  T e s t  in read ing  v o c a b u la r y  a re  
prese nted  in Tab le  I .
Group IV ( i n s t r u c t i o n  in a s p e c i a l  e d u c a t io n  c l a s s  d u r i ng  
a r e g u l a r  school day) had a t - r a t i o  o f  6 . 5 9  which exceeded the  
t - r a t i o  needed f o r  s i g n i f i c a n c e  a t  the .01 l e v e l  o f  p r o b a b i l i t y .  
T h e r e f o r e ,  i t  can be s t a t e d  t h a t  the t r a d i t i o n a l  f i v e  hour a day  
o f  i n s t r u c t i o n  in a s p e c i a l  e du c a t io n  c la s s  r e s u l t e d  in s i g n i f i c a n t  
gains in read ing  v o c a b u la r y .
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SIGNIFICANCE OF MEAN GAINS FOR THE GATES-MacGlNlT1E ACHIEVEMENT
TEST IN READING VOCABULARY FOR THE FOUR GROUPS OF EDUCABLE
MENTALLY RETARDED CHILDREN (N=38)
Groups N
Mean 
Gai ns SE d f  t P
1 10 2 . 7 5 1.66 9 1 .6 6 N.S.
11 10 0 . 0 5 1 .66 9 .03 N.S.
I I I  9 - 2 . 3 8 1.7^ 8 - 1 . 3 6 N.S.
IV 9 11.82 1.79 8 6 . 5 9 .01
t - r a t i o needed f o r s i g n i f i c a n c e a t the  .05  l e v e l o f
p r o b a b i 1 i t y  wi th 1 and 9 degre es  of f reedom, 2 . 2 6 ;  f o r the  .01
l e v e l , 3 . 2 5
t - r a t i o needed f o r s i gn i f  i cance at the  .05  l e v e l o f
p r o b a b i 1 i ty  wi th 1 and 8 degre es  of f reedom, 2 . 3 1 ;  f o r the  .01
l e v e l ,  3 . 3 6
Group I :  Conc e nt ra te d  i n s t r u c t i o n  in p h y s ic a l  e d u c a t io n  and 
machi nes.
Group I I :  Conc e nt ra te d  i n s t r u c t i o n  in p h y s ic a l  e du c a t io n  
and c lassroom i n s t r u c t i o n .
Group I I I :  Concent ra te d  i n s t r u c t i o n  us ing  machines and 
classroom i n s t r u c t i o n .
Group IV:  I n s t r u c t i o n  in a s p e c i a l  e d u c a t io n  c l a s s  d u r in g  
a r e g u l a r  school day.
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The computed t - r a t i o  f o r  Group I ( c o n c e n t r a t e d  i n s t r u c t i o n  
in p h y s ic a l  edu cat io n  and in a u d i t o r y  and v i s u a l  p e r ce p tu a l  
re a d in g )  was 1 .6 6 ,  and f o r  Group I I  ( co n c e n t r a te d  i n s t r u c t i o n  in 
ph y s ic a l  e du c a t io n  and c lassroom i n s t r u c t i o n )  and Group I I I  
( c o n c e n t r a t e d  i n s t r u c t i o n  in a u d i t o r y  and v i s u a l  p e r c e p t u a l  read ing  
and c lassroom i n s t r u c t i o n )  were .03  and 1 . 3 6 ,  r e s p e c t i v e l y ,  which  
were below t h a t  needed a t  the .05  l e v e l  o f  p r o b a b i l i t y .  This  
i n d i c a t e d  t h a t  the  c o n c e n t r a t e d  programs o f  i n s t r u c t i o n  in p h y s ic a l  
e du c a t io n  and machines ( c o n c e n t r a t e d  i n s t r u c t i o n  in a u d i t o r y  and 
v i s u a l  p e r c e p t u a l  re ad in g )  d id  not  s i g n i f i c a n t l y  improve re ad in g  
v oc a b u la ry  when read ing  v o c a b u la r y  was measured by the Gates-  
M a c G i n i t i e  Achievement  T e s t .  I t  should be noted f u r t h e r  t h a t  
Group I I I  ( c o n c e n t r a t e d  i n s t r u c t i o n  in machines and in c lassroom  
i n s t r u c t i o n )  regressed in re ad in g  v o c a b u la r y .
Since  the a n a l y s i s  o f  the  mean ga ins  recea led  s i g n i f i c a n t  
improvement by one of  the groups in re ading  v o c a b u la r y ,  f u r t h e r  
a n a l y s i s  was made t o  d e te r m in e  whether  t h e r e  were s i g n i f i c a n t  
d i f f e r e n c e s  among the f o u r  groups w i t h  regard to  read ing  
v o c a b u la r y .  Th is  a n a l y s i s  is  r e p o r te d  l a t e r  in t h i s  c h a p t e r .
In T a b le  I I  s i g n i f i c a n t  ga ins  a re  rep or te d  f o r  the Gates-  
M a c G i n i t i e  Achievement  T e s t  in re ad in g  comprehension.  A t - r a t i o  
o f  2 . 4 7  was found f o r  Group I ( c o n c e n t r a t e d  programs o f  i n s t r u c ­
t i o n  in  p h y s ic a l  e du c a t io n  and machines)  which was s i g n i f i c a n t  
a t  the .05  l e v e l  o f  p r o b a b i l i t y ;  and a t  o f  4 . 1 3  was shown f o r  
Group IV ( i n s t r u c t i o n  in a s p e c i a l  e d u c a t io n  c la s s  d u r in g  a r e g u l a r
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SIGNIFICANCE OF MEAN GAINS FOR THE GATES-MacGINIT1E ACHIEVEMENT
TEST IN READING COMPREHENSION FOR THE FOUR GROUPS OF EDUCABLE
MENTALLY RETARDED CHILDREN (N=38)
Groups N
Mean 
Gai ns SE df t p
1 10 4 . 9 5 2 . 0 0 9 2 . 4 7 .05
1 1 10 2 . 7 7 1 .98 9 1.40 N.S.
11 1 9 4.31 2 . 0 9 8 2 . 0 6 N.S.
IV 9 8 . 6 5 2 . 0 9 8 4 . 1 3 .01
t - r a t i o  needed f o r  s i g n i f i c a n c e  a t  the .05  le v e l  of  
p r o b a b i l i t y  w i t h  1 and 9 degrees o f  f reedom, 2 . 2 6 ;  f o r  the .01 
l e v e l ,  3 . 2 5
t - r a t i o  needed f o r  s i g n i f i c a n c e  a t  the .05  l e v e l  o f  
p r o b a b i l i t y  w i t h  1 and 8 degrees o f  f reedom, 2 . 3 1 ;  f o r  the .01 
l e v e l ,  3 . 3 6
Group 1: Concent ra ted  i n s t r u c t i o n  in p h ys ic a l  e ducat io n  and 
machi nes.
Group I I :  Concent ra te d  i n s t r u c t i o n  in p h y s ic a l  edu c a t io n  and 
classroom i n s t r u c t i o n .
Group I I I :  Concent ra ted  i n s t r u c t i o n  using machines and 
classroom i n s t r u c t i o n .
Group IV:  I n s t r u c t i o n  in a s p e c i a l  edu cat io n  c la s s  d u r in g  a 
r e g u l a r  school day.
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school day) which reached s i g n i f i c a n c e  a t  the .01 le ve l  of  pro ba­
b i l i t y .  These r e s u l t s  in d ic a t e d  t h a t  the combined program of  
c o n c en t ra te d  i n s t r u c t i o n  in p h ys ic a l  e du c a t io n  and machines,  and 
the  t r a d i t i o n a l  s p e c i a l  educat io n  c lassroom i n s t r u c t i o n  o f  f i v e  
hours d a i l y ,  were e f f e c t i v e  in improving re ad in g  comprehension.
The t - r a t i o  o f  1 .40 f o r  Group I I  ( co n ce n t r a ted  program o f  
i n s t r u c t i o n  in p h ys ic a l  educat io n  and c lassroom i n s t r u c t i o n )  and 
2 . 0 6  f o r  Group I I I  ( co n cen tr a ted  program o f  machines and c lassroom  
i n s t r u c t i o n ) ,  were not s i g n i f i c a n t .  Th is  in d i c a t e d  t h a t  concen­
t r a t e d  programs o f  phys ical  educat io n  a l o n e ,  and the c on cent ra ted  
program w i t h  machines a lo n e ,  were not e f f e c t i v e  in improving  
r ead ing  comprehension as measured by the G a t e s - M a c G i n i t i e  A ch ie ve ­
ment T e s t .  F u r th e r  a n a l y s i s  of  these r e s u l t s  t o  de te rm ine  whether  
t h e r e  were any a c tu a l  d i f f e r e n c e s  among the  f o u r  groups in read ing  
comprehension a re  re por ted  l a t e r  in the  c h a p te r .
Wide Range Achievement  Test  (WRAT)
Resu l t s  o f  the a n a l y s i s  o f  the  mean gains f o r  the Wide 
Range Achievement  T es t  (WRAT) in a r i t h m e t i c  a re  shown in Tab le  
I I I .  A s i g n i f i c a n t  t - r a t i o  o f  2 . 5 8  f o r  Group 1 (co n ce n t r a ted  
programs o f  i n s t r u c t i o n  in p h ys ic a l  e d u c a t io n  and machines)  
reached s i g n i f i c a n c e  a t  the .05 l e v e l  o f  p r o b a b i l i t y ,  and the  
t - r a t i o  o f  4 . 7 7  f o r  Group IV ( i n s t r u c t i o n  in a s pe c ia l  educat io n  
c la s s  d u r in g  a r e g u l a r  school day) was s i g n i f i c a n t  a t  the .01 l e v e l  
o f  p r o b a b i l i t y .  Group I I  ( co n c e n t r a te d  program in phys ical
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TABLE 11 I
SIGNIFICANCE OF MEAN GAINS FOR THE WIDE RANGE ACHIEVEMENT TEST
(WRAT) IN ARITHMETIC FOR THE FOUR GROUPS OF EDUCABLE
MENTALLY RETARDED CHILDREN (N=38)
Groups N
Mean
Gains SE d f t P
1 10 2 . 0 9 0.81 9 2 . 5 8 .05
11 10 1.60 0 . 8 2 9 1.95 N.S.
11 1 9 1.61 0 . 8 6 8 1.87 N.S.
IV 9 4 . 1 5 O.87 8 4 . 7 7 .01
t - r a t i o  needed f o r  s i g n i f i c a n c e  a t  the  .05  l e v e l  o f  
p r o b a b i l i t y  w i t h  1 and 9 degrees o f  f reedom, 2 . 2 6 ; f o r  the  .01 
l e v e l ,  3 . 2 5
t - r a t i o  needed f o r  s i g n i f i c a n c e  a t  the  .05  l e v e l  o f  
p r o b a b i l i t y  w i t h  1 and 8 degrees o f  f reedom, 2 . 3 1 ;  f o r  the .01 
l e v e l ,  3 . 3 6
Group I :  Conc ent ra ted  i n s t r u c t i o n  in p h ys ic a l  edu c a t io n  and 
machines.
Group I I :  Concent ra ted  i n s t r u c t i o n  in p h y s ic a l  e ducat io n  and 
classroom i n s t r u c t i o n .
Group 111: Concent ra te d  i n s t r u c t i o n  using  machines and 
classroom i n s t r u c t i o n .
Group IV :  I n s t r u c t i o n  in a s p e c i a l  e d u c a t io n  c l a s s  d u r in g  
a r e g u l a r  school day.
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e d u c a t io n )  and Group 111 ( c o n c e n t r a t e d  program o f  machines)  d id  
not g a in  s i g n i f i c a n t l y  in knowledge in a r i t h m e t i c .  These r e s u l t s  
are  analogous w i t h  the p r e v io u s  a n a l y s i s  o f  read ing  v o c ab u la ry  
where i t  was found t h a t  the  combined programs o f  c on c en t ra te d  
i n s t r u c t i o n  in p h y s ic a l  e du c a t io n  and machines,  and a t r a d i t i o n a l  
s p e c i a l  edu cat io n  c lassroom program o f  i n s t r u c t i o n  f i v e  hours  
d a i l y ,  improved read ing  v o c a b u la r y  s i g n i f i c a n t l y  in these two 
groups. Since the  mean gai ns  a n a l y s i s  re ve a led  s i g n i f i c a n t  
improvement had been made by two o f  the groups,  f u r t h e r  ana lyse s  
were employed t o  d e te rm in e  whether  t h e r e  were any a c t u a l  d i f f e r ­
ences among the f o u r  groups in knowledge o f  a r i t h m e t i c .  These  
a na lyse s  a re  rep or te d  l a t e r  in t h i s  c h a p te r .
The computed t - r a t i o  f o r  the  mean g a ins  on the Wide Range 
Achievement  T es t  (WRAT) f o r  s p e l l i n g  a re  p rese nted  in T a b le  IV .
As v i s u a l  i n s p e c t i o n  r e v e a l s ,  the  computed t - r a t i o s  o f  1 .69  f o r  
Group I ,  .8 0  f o r  Group I I ,  1 .66  f o r  Group I I I ,  and I .5 6  f o r  Group 
IV a l l  f a i l e d  to  reach s i g n i f i c a n c e  a t  the .05  l e v e l  o f  p r o b a b i l ­
i t y .  Cons equent ly ,  none of the programs produced s i g n i f i c a n t  
improvement in s p e l l i n g  as measured by the  Wide Range Achievement  
T e s t .  Thus, i t  was i n a p p r o p r i a t e  to  make f u r t h e r  ana lyse s  o f  the  
f o u r  groups.
In summary, the  combined programs o f  c o n c e n t r a te d  i n s t r u c t i o n  
in p h y s ic a l  e du c a t io n  and machines were found to  be e f f e c t i v e  in 
improving comprehension and a r i t h m e t i c  knowledge.  However,  the  
t r a d i t i o n a l  f i v e  hour a day o f  i n s t r u c t i o n  in a s p e c i a l  educat io n
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SIGNIFICANCE OF MEAN GAINS FOR THE WIDE RANGE ACHIEVEMENT TEST




Gai ns SE d f t P
1 10 2 . 5 3 1 .4 9 9 1 .69 N.S.
1 1 10 1 .20 1 .50 9 .8 0 N.S.
1 1 1 9 2 . 5 5 1.53 8 1 .6 6 N.S.
IV 9 2 . 3 9 1.53 8 1 .5 6 N.S.
t - r a t i o  needed f o r  s i g n i f i c a n c e  a t  the .0 5  l e v e l  o f  
p r o b a b i l i t y  w i t h  1 and 9 degrees o f  f reedom, 2 . 2 6 ;  f o r  the .01 
l e v e l ,  3 . 2 5 .
t - r a t i o  needed f o r  s i g n i f i c a n c e  a t  the  .05  l e v e l  o f  
p r o b a b i l i t y  w i t h  1 and 8 degrees o f  f reedom, 2 . 3 1 ;  f o r  the  .01  
l e v e l ,  3 . 3 6
Group I :  Concent ra te d  i n s t r u c t i o n  in p h y s ic a l  e d u c a t io n  
and machines.
Group I I :  Concent ra te d  i n s t r u c t i o n  in  p h y s i c a l  e d u c a t io n  
and c lassroom i n s t r u c t i o n .
Group I I I :  Conc e nt ra te d  i n s t r u c t i o n  u s ing  machines and 
classroom i n s t r u c t i o n .
Group IV:  I n s t r u c t i o n  in  a s p e c i a l  e d u c a t io n  c la s s  d u r in g  
a r e g u l a r  school day.
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c la s s  was found to  be e f f e c t i v e  in improving read ing  v o c ab u la ry  
and comprehension, and a r i t h m e t i c  knowledge.
I I I .  TWO-BY-TWO FACTORIAL ANALYSIS OF COVARIANCE
A tw o -b y - t w o  f a c t o r i a l  a n a l y s i s  o f  c o v ar ia n c e  was used to  
det e rm in e  i f  s i g n i f i c a n t  d i f f e r e n c e s  among the f o u r  groups in 
read in g  v ocab u la ry  and comprehension, and a r i t h m e t i c  knowledge  
o cc u r re d ,  and i f  so,  what t r e a t m e n t ,  or combinat ion o f  t r e a t m e n t s ,  
were re sp o n s i b l e  f o r  the d i f f e r e n c e s .  A n a ly s i s  o f  c o v ar ia n c e  
tec hnique  a l lo w s  f o r  c o r r e l a t i o n  between i n i t i a l  and f i n a l  scores,  
and f i n a l  means a re  c o r r e c te d  f o r  any d i f f e r e n c e s  t h a t  may have 
occurred in the i n i t i a l  means o f  the t e s t s .
Comparisons were made and computed f o r  t r e a tm e n t  l e v e l s  o f
A, phys ic a l  e d u c a t io n ;  l e v e l  B, machines;  and A X B, i n t e r a c t i o n
e f f e c t s  of  p h ys ic a l  edu c a t io n  and machines.  The d a ta  u t i l i z e d  
in the a n a l y s i s  repre sen ted  scores in v o c a b u la r y ,  comprehension,  
and a r i t h m e t i c  ach ieve me nt .
The G a t e s - M a c G i n i t i e  Achievement  Tes ts
The r e s u l t s  o f  the com putat ions o f  the a n a l y s i s  o f
c o v ar ia n c e  f o r  the  com para t ive  e f f e c t s  o f  the con c en t ra te d  program
o f  phys ic a l  ed u c a t io n  versus  e x i s t i n g  program o f  phys ic a l  edu c a t io n  
presence o f  machines versus the absence o f  machines; and the  i n t e r ­
a c t i o n  o f  p h ys ic a l  e ducat io n  and machines a re  presented in T a b le  V.
The F - r a t i o  o f  3 . 6 9  f o r  the l e v e l s  o f  A, the d i f f e r e n c e
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TABLE V
ANALYSIS OF COVARIANCE OF IMPROVEMENT IN THE GATES-MacGINITIE 
ACHIEVEMENT TESTS IN READING VOCABULARY FOR THE FOUR GROUPS 
OF EDUCABLE MENTALLY RETARDED CHILDREN (N=38)
Source o f  
Va r iance
Adj us ted 
SS df M2 F - R a t i o P
Amonq Su bjects  
A ( P . E . ) 1 0 1 . 0 9 1 101.09 3 . 6 9 N.S.
B (Machines) 3 0 5 .A 3 1 3 0 5 . A 3 11 .1 5 .01
A X B 6 5 9 . 3 5 1 6 5 9 . 3 5 2A .0 7 .01
E r r o r 9 0 3 . 8 5 33 2 7 . 3 8
To ta l 1 9 6 9 . 7 2 36
F needed a t  
F needed a t
.05  l e v e l ,  
.01  l e v e l ,
1 and 33 
1 and 33
d f  = A . 12 
d f  = 7 . A 2
Adju s ted  Means o f  Groups: Group I ( c o n c e n t r a te d  i n s t r u c t i o n  
in p h ys ic a l  edu cat io n  and machines)  2 . 7 5 ;  Group I I  
(co n ce n t r a ted  i n s t r u c t i o n  in phys ic a l  e ducat io n  and 
classroom i n s t r u c t i o n )  0 . 0 5 ;  Group I I I  ( co n ce n t r a ted  
i n s t r u c t i o n  using machines and c lassroom i n s t r u c t i o n )
- 2 . 3 8 ;  Group IV ( i n s t r u c t i o n  in  a s p e c i a l  edu cat io n  c la s s  
d u r i n g  a r e g u l a r  school day)  1 1 .8 2 .
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between c on c en t ra te d  and e x i s t i n g  programs o f  p h ys ic a l  educat ion  
in improving re ading  v o c a b u la r y ,  d id  not  surpass the F - r a t i o  of  
4 . 1 2  which was needed f o r  s i g n i f i c a n c e  a t  the .05  l e ve l  of  
p r o b a b i l i t y  f o r  one and t h i r t y - t h r e e  degrees of  f reedom. T h is  
i n d i c a t e d  no s i g n i f i c a n t  d i f f e r e n c e  in e f f e c t i v e n e s s  o f  d i f f e r e n t  
programs o f  p h ys ic a l  e du c a t io n  in the development  o f  re ading  
v o c a b u la r y .
The F - r a t i o  f o r  the l e v e l s  o f  B, the c om para t ive  e f f e c t s  
o f  machines and the absence o f  machines upon s u b j e c t ' s  re ading  
v o c a b u la r y ,  was 1 1 .1 5 .  T h is  exceeded the F - r a t i o  of  7 -4 2  which  
was needed f o r  s i g n i f i c a n c e  w i t h  one and t h i r t y - t h r e e  degrees o f  
freedom a t  the  .01 l e v e l  o f  p r o b a b i l i t y .
The combined means f o r  the two groups using machines was 
. 3 7 , whereas the combined means o f  the two groups not  using the  
machines was 1 1 .8 7 .  T h e r e f o r e ,  t h i s  comparison i n d i c a t e d  t h a t  
improvement in re ad in g  v oc ab u la ry  was s i g n i f i c a n t l y  g r e a t e r  w i t h o u t  
machines than w i t h  the machines.
A s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t ,  A X B, was found between 
p h ys ic a l  educat io n  and machines.  The F - r a t i o  f o r  the  i n t e r a c t i o n  
was 2 4 . 0 7  which was s i g n i f i c a n t  a t  the  .01 l e v e l  o f  p r o b a b i l i t y .
To i n t e r p r e t  the i n t e r a c t i o n ,  the d i f f e r e n c e  between the  
means of  Group I I I  ( c o n c e n t r a t e d  programs o f  m a ch in e s ) ,  and 
Group IV ( t r a d i t i o n a l  p rogram ),  was 14.20  in f a v o r  o f  Group IV.
The d i f f e r e n c e  between t h e  means o f  Groups I and I I ,  con c en t ra te d  
programs o f  i n s t r u c t i o n  in p h y s ic a l  edu c at io n  and machines;  and
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c o n c en t ra te d  i n s t r u c t i o n  in p h ys ic a l  edu c a t io n  and c lassroom  
i n s t r u c t i o n  was 2 . 7 0  in f a v o r  o f  Group ! .  The d i f f e r e n c e  between  
these two d i f f e r e n c e s  which r e s u l t e d  in the  s i g n i f i c a n t  F - r a t i o  
f o r  the i n t e r a c t i o n  was 1 1 .5 0 .  Thus, the s u p e r i o r i t y  of  the  
t r a d i t i o n a l  f i v e  hour a day o f  i n s t r u c t i o n  in a s p e c i a l  e ducat io n  
c l a s s  o ve r  the  program o f  c lassroom i n s t r u c t i o n  and machines was 
s i g n i f i c a n t l y  g r e a t e r  than the s u p e r i o r i t y  o f  c o n c en t ra te d  
phys ic a l  ed u c a t io n  and machines over  c o n c e n t r a te d  p h y s ic a l  educa­
t i o n  and c lassroom i n s t r u c t i o n  in improving re ad in g  v o c a b u la r y .
I t  can be noted in Tab le  VI t h a t  no s i g n i f i c a n t  d i f f e r e n c e s  
in e f f e c t i v e n e s s  o f  c on c en t ra te d  p h y s ic a l  ed u c a t io n  versus e x i s t ­
ing programs o f  p h ys ic a l  e d u c a t i o n ,  presence o f  machines versus  
absence o f  machines,  nor  the  i n t e r a c t i o n  o f  p h y s ic a l  ed u c a t io n  
and machines e x i s t e d  among the f o u r  groups in re ad in g  comprehension.  
A l l  groups f a i l e d  t o  reach s i g n i f i c a n c e  a t  the  .05  l e v e l  o f  
p r o b a b i l i t y  as i n d i c a t e d  by the F - r a t i o s  f o r  p h ys ic a l  e ducat io n  
e f f e c t s  ( 1 . 6 ) ,  the machine e f f e c t s  ( . 27 ) ,  and i n t e r a c t i o n  e f f e c t s  
( 2 . 5 4 ) .  These r e s u l t s  i n d i c a t e d  t h a t  no t r e a tm e n t  ( o r  t r e a t m e n t s )  
was s i g n i f i c a n t l y  more e f f e c t i v e  than any o t h e r  t r e a tm e n t  (o r  
t r e a t m e n t s )  in the  improvement o f  re ad in g  comprehension.
The Wide Range Achievement  Tes t  (WRAT)
T a b l e  V I I ,  page 75> p resen ts  the  a n a l y s i s  f o r  the f o u r  
groups in a r i t h m e t i c  knowledge. As v i s u a l  in s p e c t i o n  r e v e a l s ,  no 
s i g n i f i c a n t  d i f f e r e n c e s  were found f o r  l e v e l s  A, c on c en t ra te d
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TABLE VI
ANALYSIS OF COVARIANCE OF IMPROVEMENT IN THE GATES-MacGINITlE  
ACHIEVEMENT TEST IN READING COMPREHENSION FOR THE FOUR 
GROUPS OF EDUCABLE MENTALLY RETARDED CHILDREN (N=38)
Source o f  
V a r ia n c e
Adj us ted  
SS d f M2 F - R a t i  0 P
Among Su b je c ts  
A ( P . E . ) 63 .26 1 63 .26 1.6 N.S.
B (Mach ines) 10 .9 5 1 1 0 . 9 5 0 . 2 7 N.S.
A X B 1 0 0 . 2 3 1 1 0 0 . 2 3 2 . 5 A N.S.
E r r o r
T o ta l
1 2 9 9 . 9 8
I A 7A . A 2
33 3 9 . 3 9
F needed a t  . 0 5  l e v e l ,  1 and 33 d f  =  A . 12
F needed a t  .01 l e v e l ,  1 and 33 d f  = 7-A2
A d ju s ted  Means o f  Groups: Group I ( c o n c e n t r a te d  i n s t r u c t i o n  
in p h y s ic a l  e d u c a t io n  and machines)  A . 95;  Group I I  
( c o n c e n t r a t e d  i n s t r u c t i o n  in  p h y s ic a l  e d u c a t io n  and 
classroom i n s t r u c t i o n )  2 . 7 7 ;  Group 111 ( c o n c e n t r a te d  
i n s t r u c t i o n  using  machinesand c lassroom i n s t r u c t i o n )  A . 3 1 ; 
Group IV ( i n s t r u c t i o n  in a s p e c i a l  ed u c a t io n  c l a s s  d u r i n g  
a r e g u l a r  school day)  8 . 6 5 .
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TABLE VI I
ANALYSIS OF COVARIANCE OF IMPROVEMENT IN THE WIDE RANGE 
ACHIEVEMENT TEST IN ARITHMETIC FOR THE FOUR GROUPS 
OF EDUCABLE MENTALLY RETARDED CHILDREN (N=38)
Source of  
V a r ia n ce
Adjusted
SS d f M2 F - R a t i o P
Amonq Subjects  
A ( P . E . ) 9 . 9 7 1 9 . 9 7 1.49 N.S.
B (Machines) 9 . 9 5 1 9 . 9 5 1.98 N.S.
A X B 21.41 1 21.41 3 . 2 0 N.S.
E r r o r 220 . 86 33 6 . 6 9
F needed a t  .05  l e v e l ,  1 and 33 d f  = 4 . 1 2  
F needed a t  .01 l e v e l ,  1 and 33 d f  = 1 . h i
A djusted  Means o f  Groups: Group I ( co n ce n t r a ted  i n s t r u c t i o n  
in p h y s ic a l  edu c a t io n  and machines)  2 . 0 9 ;  Group I I  
(c o n c e n t r a te d  i n s t r u c t i o n  in p h y s ic a l  e ducat io n  and 
classroom i n s t r u c t i o n )  1 .60 ;  Group I I I  ( co n c e n t r a te d  
i n s t r u c t i o n  using machine and c lassroom i n s t r u c t i o n )  1. 6 1 ; 
Group IV ( i n s t r u c t i o n  in a s p e c i a l  edu c a t io n  c la s s  d u r in g  
a r e g u l a r  school day)  4 . 1 5 .
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program o f  p h y s ic a l  edu cat io n  versus presence o f  phys ic a l  educat i  
l e v e l s  B, presence o f  machines versus absence o f  machines; A X B, 
ph ys ic a l  edu c a t io n  and machines.
The F - r a t i o s  f o r  p h ys ic a l  e ducat io n  e f f e c t s  ( 1 . 4 ) ,  the  
machine e f f e c t s  ( 1 . 4 ) ,  and i n t e r a c t i o n  e f f e c t s  ( 3 . 2 ) ,  a l l  f a i l e d  
to  reach s i g n i f i c a n c e  a t  the . 05 le v e l  o f  p r o b a b i l i t y .
IV .  THE SIGNIFICANCE OF THE MEAN GAINS OF THE FOUR GROUPS 
IN INTELLIGENCE QUOTIENT AND MOTOR FITNESS
The d a t a  were ana lyzed to  d e te rm in e  s i g n i f i c a n c e  o f  the  
mean gains  f o r  each o f  the f o u r  groups f o r  the  V/echsler I n t e l l i ­
gence F u l l  S c a le  T es t  and the Motor F i tn es s  T e s t  B a t t e r y .  In 
o rd er  to  d e te rm in e  the  s i g n i f i c a n c e  o f  the mean g a ins ,  t - t e s t s  
f o r  c o r r e l a t e d  groups were employed.
The Wechsler I n t e l l i g e n c e  F u l l  Scale  f o r  C h i l d r e n  and Wechsler  
A d u l t  I n t e l l i g e n c e  Scale
The r e s u l t i n g  t - r a t i o s  re ve a led  t h a t  s i g n i f i c a n t  gains  
were exper ienced  by two o f  the groups as shown in T ab le  V I I I .  
These gains can be noted by the  t - r a t i o  o f  2 . 5 7  f o r  Group I and 
2 . 7 2  f o r  Group I I .  The t - r a t i o s  needed f o r  s i g n i f i c a n c e  a t  the  
.05 and .01 l e v e l  o f  p r o b a b i l i t y  w i t h  n in e  degrees o f  freedom 
were 2 . 2 6  and 3 . 2 5 ; w i t h  e i g h t  degrees of  f reedom, t - r a t i o s  of  
2 .31 and 3 . 3 6  were needed f o r  s i g n i f i c a n c e  a t  the  .05  and .01 
l e v e l s  of  p r o b a b i l i t y .  The I n t e l l i g e n c e  Q u o t ie n t  scores were
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SIGNIFICANCE OF MEAN GAINS FOR THE WECHSLER INTELLIGENCE FULL SCALE 
FOR CHILDREN AND WECHSLER ADULT INTELLIGENCE SCALE FOR THE FOUR 
GROUPS OF EDUCABLE MENTALLY RETARDED CHILDREN (N=38)
Groups N
Mean
Gains SE d f t P
1 10 5 . 1 0 1 . 98 9 2 . 5 7 .05
1 1 10 5 .^ 0 1.98 9 2 . 7 2 .05
i l l 9 3 . 2 2 2 . 0 9 8 1 .5^ N .S .
IV 9 1.55 2 . 0 9 8 • 7^ N.S .
t - r a t i o  needed f o r  s i g n i f i c a n c e  a t  the .05  l e v e l  o f  
p r o b a b i l i t y  w i t h  1 and 9 degrees o f  f reedom, 2 . 2 6 ; f o r  
the  .01 l e v e l ,  3 .25
t - r a t i o  needed f o r  s i g n i f i c a n c e  a t  th e  .05 l e v e l  of  
p r o b a b i l i t y  w i t h  1 and 8 degrees o f  f reedom, 2 . 3 1 ;  f o r  
the .01 l e v e l ,  3 . 3 6
Group I :  Concent ra ted i n s t r u c t i o n  in p h ys ic a l  e du c a t io n  
and machines.
Group I I :  Concent ra ted  i n s t r u c t i o n  in p h ys ic a l  e du c a t io n  and 
classroom i n s t r u c t i o n .
Group 111: Conc ent ra ted  i n s t r u c t i o n  us ing  machines and 
classroom i n s t r u c t i o n .
Group IV:  I n s t r u c t i o n  in  a s p e c i a l  e d u c a t io n  c la s s  d u r i n g  
a r e g u l a r  school day.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
78
increased  s i g n i f i c a n t l y  a t  the  .0 5  leve l  f o r  Groups 1, c o n c e n t r a t e d  
programs o f  i n s t r u c t i o n  in p h ys ic a l  e d u c a t io n  and machines, and 
Group I I ,  c o n c e n t r a t e d  program o f  i n s t r u c t i o n  in p h ys ic a l  e du c a t io n  
and c lassroom i n s t r u c t i o n .  T h e r e f o r e ,  i t  can be s ta te d  t h a t  
s i g n i f i c a n t  improvement in I .Q.. as measured by the Wechsler  
I n t e l l i g e n c e  S ca le  f o r  C h i l d r e n  o r  the Wechs ler  A d u l t  I n t e l l i g e n c e  
Scale  was found in the combined program o f  c o n c e n t r a t e d  i n s t r u c t i o n  
in p h y s ic a l  e d u c a t io n  and machines,  and a c o n c e n t r a t e d  program o f  
p h ys ic a l  e d u c a t io n  and c lassroom i n s t r u c t i o n .
Group 111,  c o n c e n t r a t e d  program o f  machines and c lassroom  
i n s t r u c t i o n ,  and Group IV ,  t r a d i t i o n a l  program,  re ve a led  t - r a t i o s  
o f  1 . 5^ and . 7^ ,  r e s p e c t i v e l y ,  which i n d i c a t e d  no s i g n i f i c a n t  
i n c rea se  in i n t e l l i g e n c e  q u o t i e n t s  f o r  e i t h e r  o f  the  two groups.  
F u r t h e r  a n a l y s i s  o f  these  r e s u l t s  is  r e p o r te d  l a t e r  in t h i s  
c h a p te r  to  d e te rm in e  w hether  t h e r e  were any a c t u a l  d i f f e r e n c e s  
among the f o u r  groups in i n t e l l i g e n c e  q u o t i e n t  improvements.
Motor F i t n e s s  T e s t  B a t t e r y
R e s u l t i n g  t - r a t i o s  f o r  the  mean ga ins  f o r  the f o u r  groups  
on each o f  the motor  f i t n e s s  t e s t s  a re  p resented  in T a b le  IX .
S i g n i f i c a n t  ga ins  were not  made f o r  a l l  groups in each 
t e s t .  The f l e x e d  arm hang scores was in crease d  o n l y  by Group I I ,  
program o f  i n s t r u c t i o n  in p h y s ic a l  edu c at io n  and c las sroom,  a t  
the  .05 l e v e l .  Group I, c o n c e n t r a t e d  i n s t r u c t i o n  in p h ys ic a l  
e d u c a t io n  and machines,  and Group 111,  c o n c e n t r a t e d  i n s t r u c t i o n
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SIGNIFICANT MEAN GAIN SCORES FOR THE FOUR GROUPS OF EDUCABLE MENTALLY 
RETARDED CHILDREN FOR THE SIX ITEMS ON THE SPECIAL FITNESS TEST 
FOR THE MENTALLY RETARDED, CARDIOVASCULAR EFFICIENCY TEST,  
NELSON'S DYNAMIC TEST, THE JUMPING TEST, AND 




Ga i ns SE d f t P
Flexed  Arm Hang
1 10 7 . 1 6 3 . 2 2 9 2 . 2 0 N.S.
1 1 10 8 . 0 4 3 . 2 2 9 2 . 4 8 .05
1 11 9 .33 3.41 8 .09 N.S.
IV 9 - 3 . 1 8 3.41 8 .93 N.S.
Stand in g  Broad Jump
1 10 5 . 6 0 2 . 8 6 9 1.95 N.S.
1 1 10 7 . 1 0 2 . 8 6 9 2 . 4 8 .05
1 11 9 2 . 0 0 3.01 8 . 6 6 N.S.
IV 9 - 9 . 0 0 3.01 8 2 . 9 9 .05
S h u t t l e  Run
1 10 -  .73 4 . 7 9 9 .15 N.S.
11 10 - 1 . 0 5 4 . 7 9 9 . 22 N.S .
1 i 1 9 -  .54 5 .0 5 8 . 1 0 N.S.
IV 9 .45 5 . 0 5 8 .90 N.S.
F i f t y - y a r d  Dash
1 10 - 1 . 2 5 .46 9 2.71 .05
1 1 10 -  .35 .46 9 . 76 N.S .
1 1 1 9 .44 .49 8 .8 9 N.S.
IV 9 .10 .49 8 2 . 0 4 N.S.
( c o n t i  nued on page 8 0 )
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Gai ns SE df t P
S o f t b a l l  Throw
1 10 116. 10 8 8 . 8 6 9 1 . 80 N.S.
1 1 10 7 2 . 5 0 8 8 . 8 6 9 .81 N.S.
I I I  9 6 2 .7 7 9 3 .6 7 8 .67 N.S.
IV 9 2 7 .5 5 93 .6 7 8 .28 N.S.
S i t -u p s
1 10 7 . 0 2 .6 7 9 2 . 6 2 .05
1 1 10 8.1 2 .6 7 9 3 .0 3 .05
I I I  9 -  2.1 2 .8 2 8 .74 N.S.
IV 9 -  1.1 2 . 8 2 8 .89 N.S.
C a r d i o v a s c u l a r  E f f i c i e n c y
1 9 2 2 .6 7 9 .5 3 8 2 . 3 7 .05
1 1 10 2 4 . 8 6 9 .5 3 9 2 . 6 0 .05
I I I  9 -  3 . 5 6 10.05 8 .35 N.S .
IV 9 - 1 6 . 5 4 10.05 8 1.64 N.S .
N e l s o n 's  Dynamic Balance T es t
1 10 - 1 4 . 8 7 5 . 3 4 9 2 . 7 8 .05
1 1 10 - 1 2 . 5 4 5 . 3 4 9 2 . 3 4 .05
I I I  9 .3 4 5 .6 3 8 . 06 N.S.
IV 9 4 . 1 7 5 .6 3 8 .7 4 N.S.
Jumping T e s t  ( C o o r d i n a t i o n )
1 10 2 . 1 0 3 .6 9 9 .56 N .S .
I I  10 1 .50 3 . 6 9 9 .40 N.S.
I I I  9 1 .55 3 .8 9 8 .89 N.S.
IV 9 9 . 7 7 3 .8 9 8 2.51 .05
Wei I s  S i t  and Reach T e s t
1 10 2 . 0 0 .91 9 2 . 1 9 N.S.
1 1 10 3 . 6 0 .91 9 3 .9 5 .01
I I I  9 -  1 . 22 .96 8 1.27 N.S .
IV 9 1.50 .96 8 1.61 N.S.
t - r a t i o  needed f o r  s i g n i f i c a n c e  a t  the . 05  l e v e l  o f  
p r o b a b i l i t y  w i t h  9 degrees o f  f reedom, 2 . 2 6 ; f o r  .01 l e v e l ,  3 . 2 5 .
t - r a t i o  needed f o r  s i g n i f i c a n c e  a t  the .05  l e v e l  o f  
p r o b a b i l i t y  w i t h  8 degrees o f  f reedom, 2 . 3 1 ; f o r  .01 l e v e l ,  3 . 3 6 .
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in machines and c lassroom i n s t r u c t i o n ,  and Group IV ,  t r a d i t i o n a l  
classroom program, showed no s i g n i f i c a n t  ga ins .
On the s ta nding  broad jump,  those s u b je c ts  in Group I I ,  
con cen t ra ted  phys ic a l  ed u c a t io n  program and c lassroom i n s t r u c t i o n ,  
increased scores s i g n i f i c a n t l y  a t  the .05  l e v e l .  Group IV,  
t r a d i t i o n a l  c lassroom program, showed a s i g n i f i c a n t  decrease in 
scores a t  the .05 l e v e l .
In the s h u t t l e  run,  no s i g n i f i c a n t  improvement was made by 
any group.
Only Group I ,  combined program o f  con c en t ra te d  i n s t r u c t i o n  
in p hys ical  edu c a t io n  and machines,  showed a s i g n i f i c a n t  in crease  
a t  the  .05 le ve l  f o r  the f i f t y - y a r d  dash.
No s i g n i f i c a n t  gains in  the  s o f t b a l l  throw scores were  
found f o r  any o f  the groups.
S i g n i f i c a n t  gains a t  the  .05  l e v e l  were shown f o r  Group 1, 
combined program o f  c o n c en t ra te d  i n s t r u c t i o n  in phys ic a l  edu cat io n  
and machines,  and Group I I ,  c on c en t ra te d  p h ys ic a l  edu cat io n  
program and c lassroom i n s t r u c t i o n ,  f o r  the s i t - u p s .
Groups I and I I ,  s u b j e c ts  p a r t i c i p a t i n g  in a con c en t ra te d  
program o f  phys ic a l  e d u c a t i o n ,  showed s i g n i f i c a n t  improvement a t  
the . 05 le v e l  f o r  the  c a r d i o v a s c u l a r  e f f i c i e n c y  t e s t .
S i g n i f i c a n t  improvement in the balance  i tem a t  the .05  
l eve l  was a ls o  revea led  f o r  Groups I and I I ,  c on cen t ra ted  program 
of  phys ic a l  e d u c a t io n .
Improvement was aga in  found f o r  those s u b je c ts  who p a r t i c i ­
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pated in a c o n c e n t r a te d  program o f  p h ys ic a l  educat io n  and c lassroom  
i n s t r u c t i o n ,  Group 11. A s i g n i f i c a n t  mean gain  in crease  was found 
a t  the  .01 l e v e l  f o r  the W e l ls  S i t  and Reach T e s t .  No s i g n i f i c a n t  i n ­
crease  was found f o r  those s u b je c ts  p a r t i c i p a t i n g  in a combined 
program o f  c o n c e n t r a te d  i n s t r u c t i o n  in p h y s ic a l  educat io n  and 
machines.  The o v e r a l l  p a t t e r n  o f  n o n - s i g n i f i c a n c e  was shown in 
Groups 111 and IV;  c o n c en t ra te d  program o f  machines and c lassroom  
i n s t r u c t i o n ,  and the t r a d i t i o n a l  c lassroom program.
No s i g n i f i c a n t  ga ins  f o r  the t e s t ,  jumping w i t h  both f e e t ,  
were shown f o r  Group I ,  combined programs o f  c on c en t ra te d  i n s t r u c ­
t i o n  in p h y s ic a l  edu c at io n  and machines, Group I I ,  con cent ra ted  
programs o f  p h ys ic a l  e du c a t io n  and c lassroom i n s t r u c t i o n ,  o r  
Group I I I ,  c on c en t ra te d  programs of machines and c lassroom i n s t r u c ­
t i o n .  S i g n i f i c a n t  i n c rea se  in scores was shown a t  the .05  l e v e l  f o r  
Group IV ,  t r a d i t i o n a l  c lassroom program.
Each o f  the  i tems was ana lyzed  in o r d e r  to  i n v e s t i g a t e  what  
program o r  programs appeared most e f f e c t i v e  in improving v a r io u s  
f a c t o r s  measured such as a g i l i t y ,  b a l a n c e ,  speed, s t r e n g t h ,  e t c . ,  
inc luded in the  motor  f i t n e s s  b a t t e r y .  F u r t h e r  a n a l y s i s  o f  
the d a t a  was made to  d e te rm in e  wh eth er  t h e r e  were any a c t u a l  d i f ­
fe re nces  among the  f o u r  groups f o r  the motor  f i t n e s s  t e s t  b a t t e r y .  
These ana lyse s  a f f o r d  perhaps f u r t h e r  i n s i g h t  i n t o  the programs 
of  c on c en t ra te d  p h y s ic a l  educat io n  and a l r e a d y  e x i s t i n g  programs  
of  p h y s ic a l  e d u c a t i o n ,  as found in t h i s  s tu d y ,  in regard t o  the
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o v e r a l l  motor f i t n e s s  o f  educab le  1 m e n t a l l y  r e ta r d e d  c h i l d r e n  in each 
o f  the f o u r  groups.
V. TWO-BY-TWO FACTORIAL ANALYSIS OF VARIANCE
A n a ly s i s  o f  v a r i a n c e  was employed in a tw o -b y - t w o  f a c t o r i a l  
des ign  to  d e te rm in e  i f  s i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  among the  
fo u r  groups f o r  the  mean g a ins  in i n t e l l i g e n c e  q u o t i e n t  and motor  
f i t n e s s .  Comparisons were made and computed f o r  t r e a t m e n t  l e v e l s  
o f  A, c o n c e n t r a te d  program o f  p h y s ic a l  e d u c a t io n ;  l e v e l  B, machines;  
and A X B, i n t e r a c t i o n  e f f e c t s  o f  p h y s ic a l  e d u c a t io n  and machines.
In o r d e r  t o  compare these  e f f e c t s  f o r  the  t o t a l  motor  
f i t n e s s  t e s t  b a t t e r y ,  the  raw scores f o r  each o f  the  t e s t s  were  
con ver te d  t o  T - s c o r e s .
For the l e v e l s  o f  A, the  d i f f e r e n c e  in e f f e c t i v e n e s s  o f  a 
c o n c e n t r a te d  program in p h y s i c a l  e du c a t io n  versus e x i s t i n g  programs  
o f  p h ys ic a l  e d u c a t io n  in improv ing i n t e l l i g e n c e  q u o t i e n t s ,  the  
F - r a t i o  o f  1 .9 6  d id  not  surpass th e  F - r a t i o  o f  k . M  which was 
needed f o r  s i g n i f i c a n c e  a t  the  .0 5  l e v e l  o f  p r o b a b i l i t y .  (See  
T a b le  X . )
The F - r a t i o  o f  0 .11  f o r  B l e v e l s ,  the c om p a r a t iv e  e f f e c t s  
o f  machines and the absence o f  machines upon s u b j e c t s '  i n t e l l i ­
gence q u o t i e n t s ,  were not found t o  be s i g n i f i c a n t .  T h e r e f o r e ,  no 
s i g n i f i c a n t  d i f f e r e n c e  was found between th e  program w i t h  machines  
and the  programs w i t h o u t  machines.
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TABLE X
ANALYSIS OF VARIANCE OF IMPROVEMENT FOR THE WECHSLER INTELLIGENCE 
SCALE FOR CHILDREN AND THE WECHSLER ADULT INTELLIGENCE SCALE FOR 
THE FOUR GROUPS OF EDUCABLE MENTALLY RETARDED CHILDREN (N=38)
Source of  
V a r i  ance SS d f M2 F -R a t i  o P
Among Subjects
A ( P . E . ) 7 7 . 5 5 1 7 7 . 5 5 1 .9 6 N.S.
B (Machines) k . k z 1 4 . 4 2 0.11 N.S.
A X B 9 . 1 6 1 9 . 1 6 0 .2 3 N.S.
E r r o r 1343.07 34 3 9 . 5 0
T o ta l 1434.20
F needed a t .05 le v e l , 1 and 34 d f  = 4 . 1 2
F needed a t  .01 l e v e l ,  1 and 3k d f  = 7 . 4 2
Group I (co n c e n t r a te d  I n s t r u c t i o n  in p h y s ic a l  ed u c a t io n  and 
machines)  5 - 1 0 ;  Group I I  ( c o n c e n t r a t e d  i n s t r u c t i o n  in 
p h y s ic a l  ed u c a t io n  and c lassroom i n s t r u c t i o n )  5 . 4 0 ;  Group 
111 ( c o n c e n t r a t e d  i n s t r u c t i o n  us ing  machines and c lassroom  
i n s t r u c t i o n )  3 . 2 2 ;  Group IV ( i n s t r u c t i o n  in a s pec ia l  
ed u c a t io n  c l a s s  d u r in g  a r e g u l a r  school day)  1 . 5 5 .
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No s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t ,  A X B, was found as 
i n d i c a t e d  by the  F - r a t i o  o f  . 2 3 .  Thus, i t  can be s ta te d  t h a t  a l l  
programs were un i form  throughout  in regard to  i n t e l l i g e n c e  
quot i  e n t s .
Motor  F i t n e s s  Tes t  B a t t e r y
Examinat ion o f  the r e s u l t s  of  the  a n a l y s i s  o f  v a r ia n c e  
f o r  the groups on t h e  motor f i t n e s s  t e s t  b a t t e r y  as presented in 
Tab le  XI re v e a l s  a s i g n i f i c a n t  F - r a t i o  o f  11 .00  f o r  l e v e l  A. Th is  
F - r a t i o  o f  11 .00 exceeded the  F - r a t i o  o f  7 . ^ 2  needed f o r  s i g n i f i ­
cance a t  the .01 l e v e l  o f  p r o b a b i l i t y  f o r  one and t h i r t y - f o u r  
degrees o f  f reedom. I t  can be noted by obse rv ing  the means t h a t  
the two groups,  I and I I ,  t h a t  had con c en t ra te d  programs o f  
p h ys ic a l  edu c a t io n  had the h ig h es t  means which were 8 . ^ 2  and 12. 5 9 , 
r e s p e c t i v e l y .  Groups I I I  and IV t h a t  had a con c en t ra te d  program 
o f  machines and t r a d i t i o n a l  c lassroom i n s t r u c t i o n  re vea led  means 
t h a t  showed a loss r a t h e r  than a gain in motor f i t n e s s  p e r f o r ­
mances. T h e r e f o r e ,  i t  can be s ta te d  t h a t  programs o f  c on cent ra ted  
p h ys ic a l  e ducat io n  were s i g n i f i c a n t l y  b e t t e r  in improving motor  
f i t n e s s  when compared to  programs w i t h  a l r e a d y  e x i s t i n g  programs 
in p h y s ic a l  e d u c a t i o n .
No s i g n i f i c a n t  F - r a t i o  was found f o r  le v e l  B, presence o f  
machines versus absence o f  machines.  Th is  i n d i c a t e d  no s i g n i f i ­
c an t  d i f f e r e n c e  in e f f e c t i v e n e s s  o f  the programs using machines  
when compared to  programs w i t h o u t  machines.
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ANALYSIS OF VARIANCE OF IMPROVEMENT IN THE MOTOR FITNESS 
TEST BATTERY FOR THE FOUR GROUPS OF EDUCABLE MENTALLY 
RETARDED CHILDREN (N=38)
Source o f  
Var i  ance SS d f M2 F - R a t i o P
Among Subiects  
A ( P . E . ) 466 33 57 0 .80 1 4 66 33570 .80 11.00 .01
B (Machines) 633488.33 1 63348 8.33 -15 N.S.
A X B 238735-^9 1 238935-49 .05 N .S .
E r r o r 144044100.22 34 42365 91 -1 8
T o ta l 491 33 50 52 .8 4
F needed 
F needed
a t  . 05  l e v e l ,  1 
a t  .01 l e v e l ,  1
and 34 d f  = 4 .12  
and 34 d f  = 7 -4 2
Group I (co n c e n t r a te d  i n s t r u c t i o n  in phys ic a l  e ducat io n  and 
machines)  8 . 4 2 ;  Group l i  ( c o n c e n t r a te d  i n s t r u c t i o n  in 
p h ys ic a l  ed u c a t io n  and c lassroom i n s t r u c t i o n )  12. 5 9 ;
Group I I I  ( co n ce n t r a ted  i n s t r u c t i o n  using machines and 
classroom i n s t r u c t i o n )  - 1 2 . 1 7 ;  Group IV ( i n s t r u c t i o n  in 
a s p e c i a l  e ducat io n  c la s s  d u r i n g  a r e g u l a r  school day)  
- 1 1 . 1 7 .
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No s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t ,  A X B, was found between 
phys ic a l  edu c a t io n  and machines.  The F - r a t i o  f o r  i n t e r a c t i o n  
e f f e c t s  was . 0 5 .  Th is  n o n - s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t  in d ic a t e d  
t h a t  the s u p e r i o r i t y  of  the  con c en t ra te d  programs o f  phys ic a l  
e ducat io n  was un i form  in the presence o f  programs using machines 
and programs not  using machines.
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CHAPTER V
SUMMARY, FINDINGS, DISCUSSIONS, CONCLUSIONS,
AND RECOMMENDATIONS
I . SUMMARY
The purpose o f  t h i s  s tudy was t o  d e te r m in e  the e f f e c t s  o f  
c o n c en t ra te d  d a i l y  i n s t r u c t i o n  in p h y s ic a l  ed u c a t io n  upon 
educab le  m e n t a l l y  r e ta r d e d  s u b j e c t s '  academic ach ievement ,  
i n t e l l i g e n c e  q u o t i e n t  s core s ,  and motor f i t n e s s ;  t o  de te rm in e  
t h e  e f f e c t s  o f  an a u d i t o r y  and v i s u a l  p e r c e p t u a l  read ing  program 
upon s u b j e c t s '  academic ach ieve m ent ,  i n t e l l i g e n c e  q u o t i e n t  sco re s,  
and motor f i t n e s s ;  and to  d e te rm in e  whether  o r  n o t  any i n t e r a c t i o n  
e f f e c t s  e x i s t e d  between p h y s ic a l  e d u c a t io n  and machines ( a u d i t o r y  
and v i s u a l  p e r c e p tu a l  r e a d i n g ) .
S u b je c ts  f o r  t h i s  study were t h i r t y - e i g h t  educable  m e n t a l l y  
r e ta r d e d  j u n i o r  h igh school boys and g i r l s ,  ranging in  age f rom  
t h i r t e e n  to  sev enteen y e a r s ,  e n r o l l e d  in s p e c i a l  edu c a t io n  c la s s e s  
in East  Baton Rouge P a r is h  School System. T h i r t y  o f  these  
s u b je c ts  were i n i t i a l l y  s e l e c t e d  f rom P r e s c o t t  J u n i o r  High School  
and randomly assigned to  one o f  t h r e e  e x p e r im e n ta l  groups,  and ten  
s u b j e c ts  randomly s e l e c t e d  i n i t i a l l y  f rom Glen Oaks J u n i o r  High  
School were inc luded in the  c o n t r o l  group.  The groups and f i n a l  
number o f  s u b j e c ts  in each were as f o l l o w s :  (1 )  Group I ( f i v e
88
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boys and f i v e  g i r l s )  in a combined program o f  e i g h t y  minutes o f  
o rg an iz e d  p h y s i c a l  e d u c a t io n  and e i g h t y  minutes o f  a u d i t o r y  and 
v i s u a l  p e r c e p t u a l  re ad in g  t r a i n i n g ;  (2)  Group I I  ( f i v e  boys and 
f i v e  g i r l s )  in a program o f  e i g h t y  minutes o f  o rg an iz e d  p h ys ic a l  
e d u c a t io n  and e i g h t y  minutes o f  c lassroom i n s t r u c t i o n ;  ( 3 )  Group 
I I I  ( f o u r  boys and f i v e  g i r l s )  in e i g h t y  minutes o f  c lassroom  
i n s t r u c t i o n  and e i g h t y  minutes o f  a u d i t o r y  and v i s u a l  p e r ce p tu a l  
r e ad in g  t r a i n i n g ;  and {k)  Group IV ( f i v e  boys and f o u r  g i r l s )  
i n s t r u c t e d  in a s p e c i a l  edu c a t io n  c la s s  d u r i n g  a r e g u l a r  school  
day.
T h is  study was conducted over  a p e r io d  of  tw enty -seven  
weeks, 160 min u tes  d a i l y ,  f i v e  days a week, f rom September ,  1968 
to  A p r i l ,  1989,  on the  L o u is i a n a  S t a t e  U n i v e r s i t y  campus in Baton 
Rouge, L o u i s i a n a .
Data  were c o l l e c t e d  f rom the f o l l o w i n g  t e s t s  a d m in is te red  
d u r in g  the  l a s t  two weeks in September ,  I 9 6 8 , and the  t h i r d  and 
f o u r t h  weeks in A p r i l ,  19 6 9 : The G a t e s - M a c G i n i t i e  Reading A ch ie ve ­
ment T e s t s ,  which in c luded  two t e s t s ,  Vo cabu la ry  and Comprehension;  
The Wide Range Achievement  T e s t  (WRAT), which c o n s is te d  o f  
A r i t h m e t i c  and S p e l l i n g  T e s t s ;  The Wechsler  I n t e l l i g e n c e  ( t o t a l )  
F u l l  S c a l e  f o r  C h i l d r e n  and A d u l ts ;  and a Motor F i t n e s s  T e s t ,  
which in c lu ded  a b a t t e r y  o f  ten p h y s i o l o g i c a l  t e s t s .
S t a t i s t i c a l  a na ly se s  employed to  d e te r m in e  the  s i g n i f i c a n c e  
o f  the  mean g a ins  in academic ach ieve ment ,  i n t e l l i g e n c e  q u o t i e n t ,  
and motor  f i t n e s s  were t - t e s t s  f o r  c o r r e l a t e d  groups.  In o r d e r  to
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d e te rm in e  the  e f f e c t i v e n e s s  o f  c on c en t ra te d  i n s t r u c t i o n  in p hys ical  
e du c a t io n  and the e x i s t i n g  program o f  p h ys ic a l  e d u c a t io n ,  the  
e f f e c t i v e n e s s  o f  c on c en t ra te d  i n s t r u c t i o n  in a u d i t o r y  and v is u a l  
p e r c e p tu a l  re ad in g  (machines)  and the absence o f  machines ( a u d i t o r y  
and v i s u a l ) ,  and the i n t e r a c t i o n  e f f e c t s  o f  phys ic a l  e ducat io n  and 
machines w i t h  regard to academic ach ievement;  a tw o-b y - t w o  f a c t o r i a l  
a n a l y s i s  o f  c ov a r ia n c e  was used, and a tw o-b y - t w o  f a c t o r i a l  a n a l y s i s  
o f  v a r i a n c e  was employed f o r  i n t e l l i g e n c e  q u o t i e n t  and motor  
f i t n e s s  improvements.
1 I .  FINDINGS
The f i n d i n g s  o f  t h i s  study were as f o l l o w s :
1. S i g n i f i c a n t  gains in re ad in g  voc abu la ry  were found in the  
group w i t h  i n s t r u c t i o n  in a s p e c ia l  edu c a t io n  c la s s  du r in g  
a r e g u l a r  f i v e  hour per  day school program. When com­
p ar is o n s  were made, i t  was i n d i c a t e d  t h a t  improvement in 
read ing  v oc a b u la r y  was s i g n i f i c a n t l y  g r e a t e r  w i t h o u t  an 
a u d i t o r y  and v i s u a l  p e r c e p tu a l  re ad in g  program than w i t h  
such a program. The i n t e r a c t i o n  comparison reve aled  the  
s u p e r i o r i t y  o f  the  t r a d i t i o n a l  f i v e  hour per  day o f  
i n s t r u c t i o n  in a s p e c i a l  edu c a t io n  c la s s  over  the program 
of  c lassroom i n s t r u c t i o n  and an a u d i t o r y  and v i s u a l  
p er ce p tu a l  re ad in g  program was s i g n i f i c a n t l y  g r e a t e r  than  
the  s u p e r i o r i t y  o f  c o n c e n t r a t e d  p h y s ic a l  edu c a t io n  and an 
a u d i t o r y  and v i s u a l  p e r c e p t u a l  re ad in g  program over
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con c en t ra te d  phys ic a l  e ducat io n  and classroom i n s t r u c t i o n  
in improving read ing  v oc ab u la ry .
2 .  S i g n i f i c a n t  improvements in read ing  comprehension and 
a r i t h m e t i c  were found in the groups t h a t  rece ived  a 
combined program o f  con cent ra ted  p h ys ic a l  edu cat io n  and 
a u d i t o r y  and v is u a l  p e r ce p tu a l  re ad in g ,  and i n s t r u c t i o n  
in a s p e c i a l  educat io n  c las s  d u r in g  a r e g u l a r  f i v e  hour
a day school program. However, t h e r e  were no s i g n i f i c a n t  
d i f f e r e n c e s  in the amount o f  improvement when the groups 
were compared.
3 .  No s i g n i f i c a n t  improvement was made by any o f  the f o u r  
groups in s p e l l i n g  per formances.
k.  S i g n i f i c a n t  gains in i n t e l l i g e n c e  q u o t i e n t s  were found in 
con c en t ra te d  p h ys ic a l  edu c a t io n  program and a u d i t o r y  and 
v i s u a l  perceptua l  read ing  program,  and the  group t h a t  
p a r t i c i p a t e d  in the  c on c en t ra te d  p h ys ic a l  educat ion  
program and c lassroom i n s t r u c t i o n .  However,  when 
comparisons were made, no s i g n i f i c a n t  d i f f e r e n c e s  were 
f o u n d .
5 .  Gains were found t o  be s i g n i f i c a n t  in  the Specia l  F i t n e s s  
T e s t  f o r  the  M e n t a l l y  Retarded in the  f l e x e d  arm hang,  
s ta n d i n g  broad jump,  and s i t - u p s ,  f o r  the  group t h a t  
rece iv ed  i n s t r u c t i o n  in con c en t ra te d  phys ic a l  educat ion  
program and c lassroom i n s t r u c t i o n .  S i g n i f i c a n t  gains  
were a l s o  found f o r  the f i f t y - y a r d  dash and s i t - u p s  f o r
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the group t h a t  had a combined program o f  con c en t ra te d  
p h y s ic a l  e d u c a t io n  and a u d i t o r y  and v i s u a l  pe r ce p tu a l  
r e a d in g .  No s i g n i f i c a n t  gai ns  were made f o r  the group 
t h a t  rece iv ed  i n s t r u c t i o n  in c on c en t ra te d  phys ic a l  educa­
t i o n  and c lassroom i n s t r u c t i o n  f o r  the f i f t y - y a r d  dash,  
s h u t t l e  run, or  the s o f t b a l l  th row ,  nor f o r  the group in a 
combined program o f  c o n c en t ra te d  p h ys ic a l  edu cat io n  and 
a u d i t o r y  and v i s u a l  p e r c e p tu a l  re ad in g  in the  f l e x e d  bar  
hang, s h u t t l e  run, s o f t b a l l  throw,  or  s i t - u p s .  Gains were  
not  found t o  be s i g n i f i c a n t  f o r  any o f  the  i tems f o r  the  
group t h a t  rece iv ed  a u d i t o r y  and v i s u a l  p e r ce p tu a l  read ing  
and c lassroom i n s t r u c t i o n ,  o r  the group t h a t  was i n s t r u c t e d  
in a s p e c i a l  edu c at io n  c la s s  d u r in g  a r e g u l a r  f i v e  hour a 
day school program. A s i g n i f i c a n t  loss a t  the  .05  le ve l  
was found f o r  those s u b je c ts  t h a t  rece iv ed  i n s t r u c t i o n  in a 
s p e c i a l  e d u c a t io n  c la s s  d u r in g  a r e g u l a r  school day in the  
s ta n d ing  broad jump.
6 . Only those groups t h a t  p a r t i c i p a t e d  in a c o n c e n t r a te d  phys­
i c a l  edu c at io n  program improved s i g n i f i c a n t l y  on the  
c a r d i o v a s c u l a r  t e s t .
7 .  S i g n i f i c a n t  improvement was found in the  Nelson Dynamic 
Balance T es t  f o r  those groups engaged in a c on cent ra ted  
p h ys ic a l  edu cat io n  program.
8 . The W e l l s  S i t  and Reach Tes t  scores were improved s i g n i f i ­
c a n t l y  by o n l y  those s u b je c ts  p a r t i c i p a t i n g  in a concen-
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t r a t e d  p h y s ic a l  e d u c a t io n  program and c lassroom i n s t r u c t i o n .
9 .  S i g n i f i c a n t  gains  were found o n ly  in the group engaged in  
the t r a d i t i o n a l  c lassroom program f o r  the t e s t  i tems,  
jumping w i t h  both f e e t .
10. Programs o f  c o n c e n t r a t e d  p h ys ic a l  e du c a t io n  were found t o  be 
s i g n i f i c a n t l y  b e t t e r  in  improving t o t a l  motor  f i t n e s s  when 
compared to  e x i s t i n g  p h y s ic a l  e d u c a t io n  programs.
111. DISCUSSION OF FINDINGS
The r e s u l t s  o f  t h i s  re se arch  were such t h a t  some broad i m p l i c a ­
t i o n s  can be made. However,  some o b s e r v a t io n s  r e l e v a n t  to  the study  
a l s o  n e c e s s i t a t e  d i s c u s s i o n .
Perhaps o f  p r im a ry  impor tance was the  r e l a t i v e l y  smal l  number 
o f  s u b j e c t s  u t i l i z e d .  Al though i t  does a l l o w  f o r  some g e n e r a l i z a ­
t i o n s  w i t h  regard t o  the  p o p u l a t i o n ,  c a r e f u l  c o n s i d e r a t i o n  o f  the  
small  numbers should be made in the  i n t e r p r e t a t i o n  o f  the f i n d i n g s .
Another  aspec t  was t h a t  o f  a s u p e r i o r  s p e c i a l  e du c a t io n  
t e a c h e r ,  as recognized  by her  p e e r s ,  who i n s t r u c t e d  the  s u b je c ts  in 
the c o n t r o l  group.  I t  seemed t h a t  the  s p e c i a l  e du c a t io n  i n s t r u c t o r s  
in the  l e a r n i n g  s i t u a t i o n s  in t h i s  i n v e s t i g a t i o n  were not p a r a l l e l e d  
in a b i l i t i e s  which might  have i n f lu e n c e d  the  m o t i v a t i o n a l  endeavors  
o f  t h e  s u b j e c t s  in each o f  t h e  l e a r n i n g  s i t u a t i o n s  t o  some deg re e .
A l though the a n a l y s i s  o f  th e  s e p a r a t e  e f f e c t s  o f  p h ys ic a l  
e du c a t io n  and a u d i t o r y  and v i s u a l  p e r c e p tu a l  re ad in g  d i d  not  p o i n t  
to s u p e r i o r i t y  o f  these  programs o ver  o th e r s  in enhancing l e a r n i n g
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in the academic a re as  s t u d i e d ,  i t  was e v i d e n t  t h a t  the combined 
e f f e c t s  o f  these programs produced s i g n i f i c a n t  improvement in both  
re ad in g  comprehension and a r i t h m e t i c  s k i l l s  as was a l s o  found in the  
t r a d i t i o n a l  program.  These f i n d i n g s  i n d i c a t e  t h a t  one o r  both o f  two 
approaches t o  t e a c h i n g  may be u t i l i z e d .
In regard t o  t h e  p r e c e d i n g ,  i t  has been n o t i c e d  by le a d in g  
a u t h o r i t i e s  t h a t  in  academic s u b j e c ts  t h a t  n e c e s s i t a t e  v e r b a l i z e d  
a b s t r a c t  con c ep ts ,  r e ad in g  and a r i t h m e t i c  re asoning have been found  
to  be most d i f f i c u l t  f o r  r e ta r d e d  c h i l d r e n .
Accord ing  to  Robinson and Robinson,^ v o c a t i o n a l  p lacement  and 
s u p e r v i s i o n ,  l e i s u r e  t ime  a c t i v i t i e s ,  and s o c i a l  groups f o r  the  
r e ta r d e d  a r e  b e g in n in g  to  enhance the ad jus tm ent  o f  some m e n t a l l y  
r e ta r d e d  a d u l t s ,  but  as y e t  these  programs have reached o n ly  a 
f r a c t i o n  o f  the  i n d i v i d u a l s  who could p r o f i t  f rom them. S i n c e ,  in 
t h i s  s tu d y ,  the programs w i t h  combined e f f e c t s  o f  c o n c e n t r a te d  
p h y s ic a l  e d u c a t io n  and a u d i t o r y  and v i s u a l  p e r c e p t u a l  re ad in g  con­
ducted o n ly  160 minutes  d a i l y  evidenced a p p r o x i m a te l y  the  same 
amount o f  s i g n i f i c a n t  improvement in  r e ad in g  comprehension and 
a r i t h m e t i c  as was found in a t r a d i t i o n a l  f i v e  hour a day c lassroom  
program in s p e c i a l  e d u c a t i o n ,  a f t e r n o o n  programs in v o c a t i o n a l  
manual t r a i n i n g  should perhaps be cons ider ed  in the  s ch o o ls .
What appeared t o  be d i f f i c u l t  to  e x p l a i n  were the  r e s u l t s  
o f  the  a n a l y s i s  o f  re ad in g  v o c a b u la r y  which suggested t h a t
^Robinson and Robinson,  0£ .  ci  t . , p. h 'jk .
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i n s t r u c t i o n  in a t r a d i t i o n a l  c lassroom program was s u p e r i o r  to the  
o t h e r  programs.  Though no s i g n i f i c a n t  gains in  reading  voc ab u la ry  
were made f o r  the group in a program o f  combined e f f e c t s  o f  concen­
t r a t e d  p h y s ic a l  e ducat io n  and a u d i t o r y  and v i s u a l  p e r ce p tu a l  re ad in g ,  
s i g n i f i c a n t  gains were found in re ad in g  comprehension as was a ls o  
found in the t r a d i t i o n a l  c lassroom program which was c i t e d  e a r l i e r .  
T h e r e f o r e ,  these r e s u l t s  may suggest  t h a t  a s i g n i f i c a n t  in c rease  in 
r e ad in g  v oc ab u la ry  is not  n e c e s s a r i l y  a dominant  f a c t o r  in i n c r e a s i n g  
re ad in g  comprehension f o r  these  s u b j e c t s .  Many a u t h o r i t i e s  have 
i n d i c a t e d  t h a t  re ta rd ed  c h i l d r e n  a r e  cap ab le  o f  r o t e  m em o r iz a t io n ,  
b u t  in many ins tance s  they  a r e  not  a b l e  t o  comprehend in sentence  
c o n t e x t .
F u r t h e r  a n a l y s i s  o f  the f i n d i n g s  w i t h  regard to  academic
improvement found in the  program o f  combined p h y s ic a l  e ducat io n  which
in v o lve d  motor development  and a u d i t o r y  and v i s u a l  p e r ce p tu a l  read ing
p o s s i b l y  denote an o p e r a t i n g  e lement  which is  concerned w i t h  gross
movement and l e a r n i n g  m o d a l i t y .  G e n e r a l l y ,  agreement  has been found
in the l i t e r a t u r e  t h a t  i n t e r a c t i o n  between env ironment  and the  i n d i v i -
2
dual  is  b a s i c a l l y  a sen sory -m otor  r e l a t i o n s h i p .  I t  was noted  
f u r t h e r  t h a t  s k i l l  in han d l i ng  p e r c e p tu a l  s t i m u l i  is perhaps the  
f i r s t  s te p  in c o g n i t i o n .  I t  is the bas is  upon which c o g n i t i o n  and
2
Jerome Hel lmuth ( e d . ) ,  Lea rn in g  D i s o r d e r s . " N e u r o l o g i c a l  
O r g a n i z a t i o n :  The Basis  f o r  L e a r n i n g , "  Vo l .  2 ,  p. 60.  S pecia l  
C h i l d  P u b l i c a t i o n s  o f  the S e a t t l e  Sequin School ,  I n c . ,  S e a t t l e ,  
Washington:  Bern ie  S t r a u d ,  and Jerome Hel lmuth Company, 1966.
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3concept  a t t a i n m e n t  a r e  s t r u c t u r e d .  U s u a l l y  i t  is c o n c e i v a b l e  to  
t h i n k  in terms o f  sensory in p u t  as one conceives o f  how i n f o r m a t io n  
an d /o r  concepts may be t r a n s m i t t e d  to  another  person.  I f  one 
observes the t o t a l  c h i l d  in a c t i o n  as he moves through space,  i t  
is  apparent  t h a t  the  sensa t ions  he depends upon in v o l ve  a combina­
t i o n  o f  sensory i n p u t ,  v i s u a l ,  k i n e s t h e t i c ,  as w e l l  as t a c t i l e .  I f  
a c h i l d  is  not  aware o f  h is  body, i t s  p a r t s ,  and i t s  p o s i t i o n  in 
space r e l a t i v e  to o b j e c t s ,  i t  is  d o u bt fu l  i f  he can be expected to
4
f o r m u l a t e  more complex judgments in many c lassroom l e a r n i n g  t a s k s .
C onsequent ly ,  the combined e f f o r t s  o f  pe r ce p tu a l  s t i m u l i  in 
programs t h a t  r e c e i v e  both con c en t ra te d  p h ys ic a l  educat io n  i n v o l v i n g  
motor movement and a u d i t o r y  and v i s u a l  p e r ce p tu a l  read ing  (machines)  
might  p o s s i b l y  e x p l a i n  the s i g n i f i c a n t  improvement made in t h i s  
group in read ing  comprehension and a r i t h m e t i c  s k i l l s .
S i g n i f i c a n t  improvement in s p e l l i n g  was not found in any of  
the  groups in t h i s  stu dy.  Perhaps t h i s  f i n d i n g  supports Robinson's^  
t h e s i s  t h a t  r e ta r d e d  c h i l d r e n  make less use o f  v erb a l  m ed ia to rs  in  
t h e i r  s i l e n t  thought  processes,  and the  employment o f  t h e i r  words 
is p o o r l y  fo r m u la te d  and communicated in id eas .
^ 1 b i d . , p . 4 8 .
4
Bryant  J .  C r a t t y ,  "The P e r c e p t u a l - M o t o r  A t t r i b u t e s  o f  
M e n t a l l y  Retarded C h i ld r e n  and Youth ,"  Monograph, Mental  Re ta r da ­
t i o n  S erv ices  Board o f  Los Angeles County, (August,  1 966 ) .
'’ Robinson and Robinson, o£.  ci  t . , p.  4 70 .
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The f i n d i n g  t h a t  re vea led  s i g n i f i c a n t  improvement in I .Q.. 
in the group engaged in c on cent ra ted  phys ic a l  edu cat io n  program 
and c lassroom i n s t r u c t i o n  concurs w i t h  f i n d i n g s  in o th e r  i n v e s t i ­
g a t io ns  o f  m e n t a l l y  re ta rd ed  c h i l d r e n  which suggested p r o g r e s s i v e  
programs o f  p h ys ic a l  e d u c a t io n ,  i n v o l v i n g  games, can enhance  
i n t e l l i g e n c e  to  a s i g n i f i c a n t  degree.  A f u r t h e r  suggest ion
r e s u l t i n g  from t h i s  f i n d i n g  might  be t h a t  the f a c t o r  o f  l e a r n i n g
£
a b i l i t y  is  not  a s i n g l e  or  u n i t a r y  a b i l i t y .  Th is  does not  imply  
t h a t  phys ic a l  educat io n  per  se c o n t r i b u t e d  d i r e c t l y  to  c o g n i t i v e  
process improvement.  However, i t  could support  the suggest ion  by 
C r a t t y ^  t h a t  success,  in o b serv ab le  and e a s i l y  measurable  in d ic e s  
of  success,  c o n t r i b u t e s  t o  v a r io u s  components o f  i n t e l l e c t u a l  
endeavors .
The s i g n i f i c a n t  improvement in I.Q.. found f o r  the group 
which p a r t i c i p a t e d  in a combined program of  p h ys ic a l  e ducat io n  and 
a u d i t o r y  and v i s u a l  p e r ce p tu a l  read ing  could i n d i c a t e  t h a t  those  
s ub je c ts  exposed c o n s t a n t l y  t o  a con c en t ra te d  program in phys ic a l  
educat ion  in c o n ju n c t i o n  w i t h  a u d i t o r y  and v is u a l  p er cep tu a l  
reading machines might  b e n e f i t  by improvement in t h e i r  n e u r o l o g i c a l  
pathways f o r  l e a r n i n g  in c e r t a i n  academic a re as .
I t  was found t h a t  the  groups t h a t  engaged in c on cent ra ted
c
Hel lmuth ( e d . ) ,  0£ .  c i t . , p. 130.
^Bryant  J .  C r a t t y ,  "Movement and I n t e l l e c t , "  Speech to  
Educat ion Majors  and F a c u l t y , School o f  E d u c a t io n , San D i e g o ,
C a l i f o r n i a  (June, 19&7) , P- 5.
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programs o f  p h y s ic a l  edu c a t io n  improved s i g n i f i c a n t l y  in more o f  
the  i tems in the motor f i t n e s s  b a t t e r y ,  such as c a r d i o v a s c u l a r  
e f f i c i e n c y ,  b a l a n c e ,  and s i t - u p s ,  to  name a few ,  than d id  e i t h e r  
o f  the groups who d id  not  p a r t i c i p a t e  in t h i s  program.
When comparisons were made f o r  the  t o t a l  motor f i t n e s s  
b a t t e r y ,  those s u b j e c ts  who p a r t i c i p a t e d  in a c o n c en t ra te d  phys ic a l  
edu c a t io n  program were found to  improve s i g n i f i c a n t l y  as compared 
t o  those engaged in programs which d id  not  r e c e i v e  i n s t r u c t i o n  in 
a c o n c e n t r a te d  p h y s ic a l  educat io n  program.  T h is  f i n d i n g  is  in 
agreement  w i t h  re cent  i n v e s t i g a t i o n s  w h e re in  an o r g a n i z e d ,  p ro ­
g r e s s i v e  program o f  p h ys ic a l  edu cat io n  can improve f i t n e s s  of  
m e n t a l l y  r e ta r d e d  c h i l d r e n .
An o p p o r t u n i t y  t o  make s u b j e c t i v e  o b s e r v a t io n s  was a f f o r d e d  
the  a u th o r  who i n s t r u c t e d  these s u b j e c ts  d u r i n g  t h i s  i n v e s t i g a t i o n .  
One o b s e r v a t i o n ,  which appeared p e r t i n e n t ,  was e l i c i t e d  through the  
s u b j e c t s '  needs f o r  immediate success in each t a s k  p r e s e n te d .  This  
was found t o  be c o n s i s t e n t  in a l l  endeavors th roughout  t h i s  s tudy.  
Though t h i s  f a c t o r  perhaps is  t r u e  f o r  normal ( t y p i c a l )  c h i l d r e n ,  
i t  is  much more pronounced w i t h  the  m e n t a l l y  r e ta r d e d  c h i l d .  I f  
immediate success was not  encountered ,  f r u s t r a t i o n  was the r e s u l t  
and f u r t h e r  a t tem p ts  were f u t i l e .
I t  was a l s o  observed by the a u t h o r  t h a t  gross movement 
p a t t e r n s  seemed to  i n f l u e n c e  the a c q u i s i t i o n  o f  s k i l l s  as w e l l  as 
the i n t r o d u c t i o n  o f  s k i l l s  in i.hese s imple  u n i t s .
Another  o b s e r v a t i o n ,  which perhaps is  analogous to  the
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preced in g  one, was r a p i d i t y  w i t h  which some s k i l l s  seemed to  be 
le a r n e d ,  e s p e c i a l l y  in the a c t i v i t i e s  o f  a r c h e r y ,  g o l f ,  and t e n n i s .  
These s k i l l s  were in t ro d uced  in c e r t a i n  sequences o f  i n d i v i d u a l i z a ­
t i o n  on a l t e r n a t i n g  days.  When the a c t i v i t y  was encounte red  a t  the  
second meet in g ,  the m a j o r i t y  appeared to  per form w e l l  w i t h  v a r y i n g  
degrees of  success.  T h i s ,  per haps ,  may be a t t r i b u t e d  t o  the f a c t  
t h a t  a c t i v i t i e s  p a r t i c i p a t e d  in on a l t e r n a t i n g  days seemed t o  invoke  
more i n t e r e s t  than those a c t i v i t i e s  engaged in d a i l y .  The e xc e p t io n s  
t o  t h i s  were the a c t i v i t i e s  o f  gym nast ics,  t r a m p o l i n e ,  swimming, and 
touch f o o t b a l l .  I t  was f u r t h e r  n o t i c e d  t h a t  p a r t i c i p a t i o n  by the  
i n s t r u c t o r  seemed to  enhance th e  l e a r n i n g  s i t u a t i o n  to  a g r e a t e r  
d egre e .
When c o m p e t i t i o n  ( s e l f  o r  group)  was int roduc ed  in the  motor  
f i t n e s s  and e x e r c i s e  programs, the  a u t h o r  observed t h a t  more i n t e r e s t  
was c r e a t e d .  Higher  i n t e r e s t  and enjoyment  were observed d u r in g  t h i s  
phase of  the  program w h e re in  t h e  i n d i v i d u a l s  r o t a t e d  f rom one s t a t i o n  
t o  ano ther  to  p er fo rm  g iv en  e x e r c i s e s .
The o p p o r t u n i t y  f o r  e x p re ss io n  in  the  f r e e  movement phase o f  
the program appeared t o  s t i m u l a t e  the s u b j e c t s '  r e a l i z a t i o n  o f  indepen­
dence in performance and f a c i l i t a t e  b e t t e r  s o c i a l  r e l a t i o n s h i p s .
Coopera t ion  among the  boys and g i r l s  was p r e v a l e n t  throughout  
th e  s tu dy.  Those s u b j e c ts  who d id  n o t  d i s p l a y  as h igh  a l e v e l  as 
o th e r s  in some a c t i v i t i e s  were g iv en  c o n s i d e r a t i o n  and help  by the  
group members. C o ns tan t  t e a c h e r  a p p r a i s a l  and knowledge o f  a b i l i t i e s  
by each s u b j e c t  seemed to  be most im p o r t a n t .  R e c o g n i t io n  o f  good
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per formance was acknowledged,  but  v erb a l  p r a i s e  was kept to  a minimum 
f o r  those s u b je c ts  who performed c o n s i s t e n t l y  w e l l .  I t  was knowledge­
a b l e  to  the a u th o r  t h a t  s e l f - s a t i s f a c t i o n  and p r i d e  in e xecu t io n  
appeared to  be s u f f i c i e n t  when the s u b j e c t  h i m s e l f  became c og n iz a n t  
o f  a good per formance .
Though a l l  a c t i v i t i e s  seemed t o  be enjoyed by the m a j o r i t y ,  
those a c t i v i t i e s  t h a t  appeared to  be most e n j o y a b l e  t o  a l l  were gym­
n a s t i c s ,  t r a m p o l i n e ,  badminton,  a r c h e r y ,  g o l f ,  and swimming. C r e a t i v e  
dance appeared to  be enjoyed the l e a s t ,  and e s p e c i a l l y  by the boys. I t  
perhaps might  be b e t t e r  f o r  the boys and g i r l s  t o  be sep ar at ed  a t  
these  ages f o r  the i n s t r u c t i o n  o f  dance to  become more a p p e a l in g .
IV .  CONCLUSIONS
Fin d in g s  in t h i s  study seemed to  w a r r a n t  the f o l l o w i n g  con-  
c lu s  ions;
1. Phys ica l  e d u c a t io n  does not  c o n t r i b u t e  s i g n i f i c a n t l y  to  
improvement in s e le c t e d  academic a r e a s .
2 .  No s i g n i f i c a n t  improvement was made in  the academic areas  
s tu d ie d  in an a u d i t o r y  and v i s u a l  p e r c e p t u a l  re ading  program.
3 .  Improvement in re ad in g  v oc a b u la ry  was s i g n i f i c a n t l y  g r e a t e r  
w i t h o u t  an a u d i t o r y  and v i s u a l  p e r c e p t u a l  read ing  program 
than w i t h  such a program when comparisons were made.
4 .  I n t e l l i g e n c e  q u o t i e n t s ,  as measured in t h i s  s tu d y ,  can be 
s i g n i f i c a n t l y  improved in c o n c e n t r a te d  programs o f  p h ys ic a l  
e d u c a t io n .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
101
5 .  No s i g n i f i c a n t  inc rease s  in i n t e l l i g e n c e  q u o t i e n t s  were made 
in an a u d i t o r y  and v is u a l  per ce ptual  re ad in g  program.
6 .  Programs o f  c on cen t ra ted  phys ical  edu c a t io n  s p e c i f i c a l l y  de­
signed f o r  educab le  m e n t a l l y  re ta rd ed  c h i l d r e n  are  s i g n i f i ­
c a n t l y  b e t t e r  in improving t o t a l  motor f i t n e s s  than are  
e x i s t i n g  phys ic a l  edu cat io n  programs.
7 .  S i g n i f i c a n t  improvement in the academic a reas  o f  read ing  
comprehension and a r i t h m e t i c  can be made in a combined program 
of  con c en t ra te d  phys ic a l  edu cat io n  and a u d i t o r y  and v is u a l  
p er ce p tu a l  re ad in g .
8 .  The t r a d i t i o n a l  f i v e  hours o f  i n s t r u c t i o n  in  a s p e c i a l  educa­
t i o n  c la s s  was s i g n i f i c a n t l y  b e t t e r  when comparisons were made 
than o t h e r  programs s tu d ie d  in improving re ad in g  v o c ab u la ry .
9 .  In the academic areas o f  reading comprehension and a r i t h m e t i c  
the t r a d i t i o n a l  f i v e  hour a day school program r evea led  
s i g n i f i c a n t  improvement.
V. RECOMMENDATIONS
The author  recommends the f o l l o w i n g  f o r  f u r t h e r  re se arch:
1. A l o n g i t u d i n a l  s tudy to  det erm in e  f u r t h e r  e f f e c t i v e n e s s  o f  
these programs w i t h  adequate c o n s i d e r a t i o n  g iven  to  the  
q u a l i t y  o f  the  i n s t r u c t o r s  in each o f  the programs.
2 .  An i n v e s t i g a t i o n  o f  s o c ia l  r e l a t i o n s h i p s  as w e l l  as 
academic ach ievem ent ,  i n t e l l i g e n c e  q u o t i e n t s  and motor  
f i t n e s s ,  w i t h  t h i s  same des ign .
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APPENDIX A
CONTENT AND PROGRESSION OF INSTRUCTIONAL PROGRAM 
Motor F i t n e s s  and E x e r c i s e
The f o l l o w i n g  a c t i v i t i e s  were a l t e r n a t e d  d a i l y  in a c i r c u i t  
method o f  p a r t i c i p a t i o n :  S i t - u p s ,  push-ups,  s ta n d i n g  and running  
broad jump,  v e r t i c a l  jump,  balance  beam w a l k i n g  (eyes opened and 
c l o s e d ) ,  t i r e  r o l l i n g ,  hopping and bouncing,  dodge b a l l ,  rope 
c l i m b i n g ,  w e ig h t  l i f t i n g ,  t r e a d m i l l  w a lk in g  and running ( p r o g r e s ­
s i v e l y  i n c r e a s i n g  speed and i n c l i n e ) ,  is o -m eton ,  t a r g e t  throw ing  
w i t h  b a l l s  and d a r t s ,  m ed ic ine  b a l l  throw,  bar  hang, p u l l - u p s ,  
running leap f o r  h e i g h t  and d i s t a n c e ,  jump t u r n s ,  s k i p p i n g ,  hopping,  
runn ing  (com bin at ion  o f  locom ot ive  movements),  duck,  c r a b ,  s e a l ,  
ard wheelbarr ow w a l k ,  fo r w ar d  and backward r o l l s  in  tucked and 
picked p o s i t i o n s ) ,  handspr in gs ,  f l o o r  s p l i t s ,  head and hand 
s ta n ds ,  rope s k i p p i n g  ( s t r a i g h t  and rebound s k i p p i n g ) ,  squat  
t h r u s t s ,  s ta n d i n g  and f l o o r  c a l i s t h e n i c s  i n v o l v i n g  f l e x i b i l i t y ,  
s t r e n g t h ,  power,  speed,  endurance,  and b a l an c e .
Content  and P r o g re ss io n  o f  P h ys ica l  Educat ion A c t i v i t y  Program
1. F i r s t  and second week
I n s t r u c t i o n  in  V o l l e y b a l l  ( team s p o r t )
S k i l l s :  S e r v i n g ,  s p i k i n g  and s e t t i n g  up
I n s t r u c t i o n  in  Swimming ( i n d i v i d u a l  s p o r t ) .  Swimming 
a l t e r n a t e d  w i t h  the team a c t i v i t i e s  d u r i n g  the  f i r s t  
month o f  the  program, one day a week.
S k i l l s :  Bre a th  h o l d i n g ,  rhythmic b r e a t h i n g ,  j e l l y f i s h
1 1 0
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f l o a t ,  prone f l o a t ,  prone g l i d e ,  back f l o a t ,  back 
g l i d e ,  f i n n i n g  and f l u t t e r  k i c k ,  e lem enta ry  back­
s t r o k e ,  changing o f  p o s i t i o n s  and d i r e c t i o n s ,  American 
crawl  s t r o k e ,  d i v i n g  and underwa ter  swimming.
I n t e r m e d i a t e  swimming s k i l l s :  Breas t  s t r o k e ,  s id e  s t r o k e ,  
back c r a w l ,  and t u r n s ,  d i v i n g  f rom the one and t h r e e  
meter  s pr in gboard s .
I I .  Thi rd Week
I n s t r u c t i o n  in Bounce B a l l  ( team s p o r t  s i m i l a r  to  
v o l l e y b a l l ,  e xcept  the  b a l l  is a l lowed to  bounce when 
s e r v in g  and thr oughout  the game. The ne t  is  lowered 
t o  a p p r o x im a te ly  w a i s t  h e i g h t ) .
S k i l l s :  Same as v o l l e y b a l l .
I I I .  Fourth  Week
I n s t r u c t i o n  in K ic k  B a l l  ( team s p o r t )
S k i l l s :  Throwing,  c a t c h i n g ,  k i c k i n g ,  and running.
On F r i d a y ,  v o l l e y b a l l  was engaged in f o r  f o r t y  
mi n u t e s .
IV .  F i f t h  Week
I n s t r u c t i o n  in Gator  B a l l  ( team s p o r t  in v o l v i n g  combina­
t i o n  o f  s k i l l s  and r u le s  o f  touch f o o t b a l l ,  soccer ,  
and b a s k e t b a l l ) .
S k i l l s :  D r i b b l i n g  w i t h  both f e e t ,  p a r t n e r  d r i b b l e ,  
d r o p - k i c k i n g ,  c a t c h i n g ,  and t r a p p i n g  the b a l l ,  
on F r i d a y  the f i r s t  p e r io d  was devoted to  v o l l e y b a l l  
and the second p e r io d  was devoted to  bounce b a l l .
V. S i x t h  Week
I n s t r u c t i o n  in Touch F o o t b a l l  ( team s p o r t )
S k i l l s :  K i c k i n g ,  c a t c h i n g ,  t a g g in g ,  passing,  c e n t e r i n g  
the b a l l ,  and b l o c k i n g .  On F r i d a y  K i c k b a l l  was 
engaged in f o r  f o r t y  m inutes .
V I .  Seventh and Eighth Weeks
I n s t r u c t i o n  in F i e l d  Hockey and T r a c k ,  on a l t e r n a t i n g  
days.  (Team and i n d i v i d u a l  s p o r t s ) .
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F i e l d  Hockey S k i l l s :  D r i b b l i n g ,  d r i v i n g ,  t a c k l i n g ,  
and b u l l y i n g .
T ra ck  S k i l l s :  Running in f o r t y  and f i f t y - y a r d  dashes  
( s t a r t i n g  p o s i t i o n s ) ,  exchanging a baton in r e l a y s ,  
th row ing  a d iscus  and shot put  (body p o s i t i o n s ) ,  
and running broad jump. On F r i d a y  o f  the  seventh  
week, touch f o o t b a l l  was engaged in d u r i n g  the  
f i r s t  p e r io d  and the second per io d  was devoted to  
g a t o r  b a l l .  On F r i d a y  o f  the e i g h t h  week, bounce 
b a l l  was engaged in f o r  f o r t y  min utes .
V I I .  N in th  and Tenth Weeks
I n s t r u c t i o n  in Badminton (dual  s p o r t )
S k i l l s :  S e rv in g ,  underhand, overhead ,  and smooth 
s t r o k e s ,  s i n g l e s  and doubles p l a y .  On F r i d a y  o f  
o f  the  te n t h  week, f i e l d  hockey was engaged in  
the  f i r s t  p e r i o d ,  and t r a c k  the second p e r i o d .
V I I I .  E leventh  Week
I n s t r u c t i o n  in B as ke tb a l l  
S k i l l s :  D r i b b l i n g ,  passing,  sho o t in g ,  and g u ard in g .
IX.  T w e l f t h  Week
B a s k e tb a l l  and Badminton were engaged in on a l t e r n a t i n g  
days .  On F r i d a y  o f  the t w e l f t h  week, k i c k b a l l  was 
engaged in d u r in g  the  f i r s t  p e r io d  and v o l l e y b a l l  the  
second per iod, ,
X. T h i r t e e n t h  Through F i f t e e n t h  Weeks
I n s t r u c t i o n  in Gymnastics and Tra m pol in e
Balance Beam S k i l l s :  Crotch sea t  mount,  w a l k i n g ,  
t u r n i n g ,  f r o n t  s c a l e ,  and jump dismo unt .
H o r i z o n t a l  Bar S k i l l s :  Skin the  c a t  fo rw ard  and back­
ward,  back h ip  c i r c l e ,  and s i n g l e  knee c i r c l e  fo r w ar d .
T rampol ine  (boys and g i r l s )  S k i l l s :  W a lk in g ,  bouncing,  
c o n t r o l l e d  s to p p in g ,  p a r t n e r  bouncing,  knee drop ,  
sea t  drop,  back dro p ,  f r o n t  drop ,  tuc k  and p ik e  bounce,
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h a l f  p i r o u e t t e ,  f r o n t  and back som ers au l t s ,  h a l f  
t w i s t  to  f r o n t  d ro p .  Combinat ion o f  these  movements.
Rings— S t i l l  Rings (boys and g i r l s )  S k i l l s :  S k i n - t h e -  
c a t ,  tuck  p o s i t i o n  d is m o un t in g ,  p ik e  p o s i t i o n  
dismount ,  in v e r t e d  handstand,  crab b a s k e t ,  fo rward  
r o l l  d ismount .
V a u l t i n g  (boys and g i r l s )  S k i l l s :  Squat  v a u l t  and 
f l a n k  v a u l t  w i t h  and w i t h o u t  the  bea t  board .
P a r a l l e l  Bar (boys o n l y )  S k i l l s :  S t r a i g h t  arm support ,  
fo rward  r o l l  to  s t r a d d l e  s e a t ,  and s id e  swing 
d i smount.
Uneven P a r a l l e l  Bar (boys and g i r l s )  S k i l l s :  Shoot  over  
low bar  f rom hang on high b a r ,  s t r a i g h t  arm support ,  
s k i n - t h e - c a t ,  s i n g l e  leg swing up, and back p u l l o v e r  
mount .
Rope C l im b in g  S k i l l s :  S tand ing  p o s i t i o n  w i t h  cross leg  
method and s i t t i n g  p o s i t i o n .
On F r i d a y  o f  the  f o u r t e e n t h  week, the  f i r s t  p e r i o d  was
devoted to  touch f o o t b a l l  and g a t o r  b a l l  was engaged in
d u r in g  the second p e r i o d .
On F r i d a y  o f  the f i f t e e n t h  week, b a s k e t b a l l  was engaged
in d u r i n g  the  f i r s t  p e r i o d ,  and the  second p e r io d  was 
devoted to  g a t o r  b a l l .
X I . S i x t e e n t h  and Seventeenth  Weeks
I n s t r u c t i o n  in C r e a t i v e  Dan cing ,  D a r t s ,  P u t t i n g  ( g o l f ) ,  
and Ping-Pong ( i n d i v i d u a l  and dual  s p o r t s  and rhyth ms) .  
D a r t s ,  p u t t i n g ,  and p ing-pong a l t e r n a t e d  days d u r i n g  
the  two weeks w i t h  c r e a t i v e  danc in g .  P u t t i n g  was 
i n s t r u c t e d  indoors  on an improvised green c o n s t r u c te d  
o f  a wooden base covered w i t h  f e l t .
S k i l l s  o f  D a r t  Throwing:  Throwing and a ccuracy .
S k i l l s  o f  P ing-Pong:  G r i p ,  forehand and backhand 
s t r o k e s .
S k i l l s  o f  P u t t i n g :  G r i p ,  s ta nce  and acc ur ac y .
S k i l l s  o f  Dancing:  Many o f  the  movements were
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i n c o r p o r a t e d  f rom the d a i l y  e x e r c i s e  program,  
i n c l u d i n g  tum bl in g .  A l l  movement was i n s t r u c t e d  to  
the  rhythm o f  modern j a z z  and p o p u l a r  music ,  and 
in c lu d ed  those o f  v a r i o u s  p a r t s  o f  the  body.
On F r i d a y  o f  the s i x t e e n t h  week,  gymnast ics and 
t r a m p o l i n e  a c t i v i t i e s  were engaged in d u r i n g  the  
f i r s t  and second p e r i o d s .
On F r i d a y  o f  the s ev en tee n th  week, badminton was 
engaged in d u r in g  the  f i r s t  p e r i o d  and the  second 
p er io d  was devoted t o  t r a m p o l i n e .
X I I .  E i g h t e e n th  and N in e t e e n t h  Weeks
I n s t r u c t i o n  in A rch e ry ,  S h u f f l e b o a r d  and Deck Tenn is  
( i n d i v i d u a l  and dual  s p o r t s ) .  S h u f f l e b o a r d  and deck  
t e n n i s  a l t e r n a t e d  days w i t h  a r c h e r y .
S k i l l s  o f  Arc hery :  S t r i n g i n g  the  bow, s ta n ce ,  nock in g ,  
drawing the bow, s i g h t i n g ,  r e l e a s i n g  and r e t r i e v i n g  
the  a rr ow .
S k i l l s  o f  Deck T enn is :  G r i p ,  c a t c h ,  s e r v e ,  and r e t u r n .  
S k i l l s  o f  S h u f f l e b o a r d :  Aim and d e l i v e r y .
On F r i d a y  o f  the e i g h t e e n t h  week p in g -p o n g ,  d a r t s ,  and 
bounce b a l l  were engaged in d u r i n g  the  f i r s t  p e r io d  
and the  second p e r io d  was devoted to  badminton and 
t r a m p o l i  ne.
XI 11. T w e n t i e th  and T w e n t y - f i r s t  Weeks
I n s t r u c t i o n  in G o l f ,  T e n n i s ,  and S t i c k  Dance ( i n d i v i d u a l  
and dual  spo r ts  and rh y th m s) .
S k i l l s  o f  Go l f  (Woods):  G r i p ,  s ta n c e ,  and d r i v i n g .
S k i l l s  o f  T enn is :  G r i p ,  backhand,  f o r e h a n d ,  and 
d r i v i n g .
S k i l l s  o f  S t i c k  Dancing ( T i n i k l i n g ) :  Two o r  f o u r  
bamboo po les  were used and they  were s t r u c k  
t o g e t h e r  in a s teady  rhythm.  Leaping and jumping  
between the poles i n d i v i d u a l l y  and w i t h  p a r tn e r s  
was performed by both g i r l s  and boys.  Clockwise  
and c o u n t e r c lo c k w i s e  movements were engaged in
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o u t s i d e  as w e l l  as between the p o le s .  Su b je c ts  
a l t e r n a t e d  s t r i k i n g  the  po les  t o g e t h e r .
On F r i d a y  o f  the  t w e n t i e t h  week a r c h e r y  was engaged 
in d u r in g  the  f i r s t  p e r i o d ,  and the second p er io d  
was devoted t o  bounce b a l 1.
On F r i d a y  o f  the t w e n t y - f i r s t  week v o l l e y b a l l  was 
engaged in d u r i n g  the  f i r s t  p e r i o d ,  and s h u f f l e ­
board and t r a m p o l i n e  the  second p e r i o d .
X I V .  Twenty-second and T w e n t y - t h i r d  'weeks
I n s t r u c t i o n  in Bowl ing and S o f t b a l l  on a l t e r n a t i n g  
days.
S k i l l s  in Bowl ing: G r i p ,  approach,  d e l i v e r y ,  and 
a im in g .
S k i l l s  in S o f t b a l l :  B a t t i n g ,  c a t c h i n g ,  th row in g ,  
f i e l d i n g  and running.
On F r i d a y  on the  twenty-second week the f i r s t  per io d  
was devoted to  gym nast ics,  and the second p er io d  
was devoted t o  g o l f .
On F r i d a y  o f  the  t w e n t y - t h i r d  week t e n n i s  was engaged 
in d u r in g  the  f i r s t  p e r io d  and badminton the  second 
p e r i o d .
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APPENDIX B
THE WIDE RANGE ACHIEVEMENT TEST (WRAT)
The Wide Range Achievement  T es t  (WRAT) is a t e s t  designed  
f o r  use w i t h  c h i l d r e n  between the ages o f  f i v e  years to  a d u l t ­
hood. The two t e s t s  con s is te d  o f  S p e l l i n g  and A r i th m e to c .
SPELLING
Words a re  d i c t a t e d  and f i f t e e n  seconds is  a l lowe d per  word.
Scor i  ng
One p o i n t  is g iven f o r  each c o r r e c t  word w r i t t e n .  Maximum 
score is f i f t y - o n e  f o r  the t e s t .
ARITHMETIC
T h is  p a r t  o f  the t e s t  is  composed o f  an o r a l  and a w r i t t e n  
p a r t .  The o ra l  p a r t  is a d m in is te r e d  i n d i v i d u a l l y ,  and the w r i t t e n  
p a r t  may be a dm in is te re d  in groups.
The o ra l  p a r t  o f  the s u b - t e s t  c o n s i s ts  o f :
1. Count ing f i f t e e n  d o ts .
2 .  Reading f i v e  d i g i t s .
3 .  Showing t h r ee  and e i g h t  f i n g e r s .
k .  T e l l i n g  which number is  more: Nine or s i x ;  f o r t y - t w o  
or  t w e n t y - e i g h t .
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5.  Three o r a l  a d d i t i o n  and s u b t r a c t i o n  problems.  The 
w r i t t e n  p a r t  c o n s i s t s  o f  f o r t y - t h r e e  computat ion  
problems.
Scor ing
The t o t a l  p o s s i b l e  a r i t h m e t i c  score f o r  both the o ra l  
and w r i t t e n  p a r ts  is  s i x t y - t h r e e  p o in ts  ( tw e n ty  p o in ts  included  
in the  o r a l  p a r t  and f o r t y - t h r e e  p o in ts  included in the w r i t t e n  
p a r t ) .  1
J .  F. J a s t a k ,  and S. R. J a s t a k ,  The Wide Range Achievement  
Test  Manual of  I n s t r u c t i o n s . (Revised e d i t i o n ,  196 5) .  Guidance 
A ss o c ia tes ,  W i lm in g ton ,  D e law are ,  pp. 1 -55-
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APPENDIX C
ACADEMIC ACHIEVEMENT TESTS
The G a t e s - M a c G i n i t i e  Reading Tes ts  a re  t e s t s  designed to  
cover  grades one through t w e l ve  and c o n s is ts  o f  two p a r t s :  
Vo cabula ry  and Comprehension.
THE VOCABULARY TEST
Th is  p a r t  o f  the t e s t  samples t h e  s t u d e n t ' s  read ing  
v o c a b u la r y .  Th is  t e s t  c o n ta ins  f i f t y  i t em s,  each c o n s i s t i n g  
o f  a t e s t  word f o l lo w e d  by f i v e  o th e r  words, one o f  which  
is  s i m i l a r  in meaning t o  the t e s t  word.  The s t u d e n t ' s  t as k  
is to  choose the  word t h a t  means most n e a r l y  the same as 
the  t e s t  word.
THE COMPREHENSION TEST
T h i s  s e c t i o n  o f  the t e s t  measures the s t u d e n t ' s  a b i l i t y  to  
read complete  prose passages w i t h  u n d ers ta n d in g .  I t  
c o n t a i n s  tw en ty -o n e  passages in  which a t o t a l  o f  f i f t y - t w o  
b la n k  spaces have been i n t r o d u c e d .  The s tu d en t  must d ec id e  
which one o f  the  f i v e  com ple t io ns  bes t  conforms t o  the  
meaning o f  t h e  whole passage.
S c o r i n g . A l l  answer sheets  were scored by hand. The raw 
score on e i t h e r  the V ocabula ry  o r  Comprehension T e s t  is  
th e  t o t a l  number of  i tems f o r  which the  s tu d e n t  chose the  
r i g h t  answer .^
2
A r t h u r  I .  Gates,  and W a l t e r  H. M a c G i n i t i e ,  T ec h n ic a l  
Manual f o r  the  G a t e s - M a c G i n i t i e  Reading T e s t s , Teachers C o l l e g e ,  
Columbia U n i v e r s i t y ,  New York,  1965- pp. 1 -2 4 .
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APPENDIX D
GRADE LEVELS IN VOCABULARY, COMPREHENSION, ARITHMETIC AND SPELLING 




Comp rehens i on 
Tes t
Ar i thmet i  c 
Tes t
S p e l 1 i ng 
Tes t
Pre Post Pre Post Pre Post Pre Post
GROUP 1: CONCENTRATION OF INSTRUCTION IN PHYSICAL EDUCATION 
AUDITORY AND VISUAL PERCEPTUAL READING
AND IN
1 2.1 2 . 6 1.9 2 . 5 4 . 2 4 . 5 2 . 3 2 . 6
2 2 . 3 1.5 1.8 2 . 2 1.2 1 .4 2 . 3 3 . 0
3 4 . 4 6 . 0 6 . 5 5 . 3 3 .2 4 . 5 6 . 5 7 . 2
4 4 . 9 4 . 3 * 1 .8 2. 1 2 . 8 5 . 7 6 . 3
5 4 . 8 4 . 2 5.1 4 . 0 3 . 9 4 . 5 4 . 7 4 . 2
6 2 . 5 2 . 7 1.7 1.7 3 . 2 3 . 6 3 . 0 3 . 2
7 6 . 0 6 . 2 7 . 6 10.6 3 . 9 5 . 5 5 . 0 5 . 7
8 2 . 7 3 . 2 2 . 3 3 . 2 2 . 6 2 . 8 1.3 1.6
9 0 . 0 1.4 0 . 0 1.5 2 . 6 2 . 8 1.3 1 .6
10 3 . 7 3 . 7 3.1 4 . 5 3 . 9 3 . 9 5 . 3 5 . 3
GROUP I I :  CLASSROOM INSTRUCTION AND CONCENTRATION OF 
IN PHYSICAL EDUCATION
INSTRUCTION
I 3 . 3 2 . 8 3 . 4 3 -7 3 . 6 3 . 9 3 . 7 3 . 2
2 1.3 1.6 1 .4 2 .3 1.0 3 . 2 Kg. 7 * * 2 . 6
3 1.9 1 .6 1.8 2 . 3
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3 . 2 3 . 2 1.3 2 . 6
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Comprehens i on 
Tes t
Ar i  thmet i  c 
Tes t
S p e l 1 i ng 
Te j <_
Pre Post Pre Post Pre Post Pre Post
4 1.7 1.7 1.5 1 .9 Kg .9 * * 2 . 6 1 .4 1.8
5 3 . 6 3 . 3 4 . 0 4 . 3 3 . 9 3 . 9 3 . 0 3 . 0
6 3 . 2 2 . 8 2 . 2 3.1 3 . 6 4 . 2 3 . 2 3 . 2
7 1 .9 2 . 2 1.5 2 . 0 2 . 6 3 . 0 2 . 0 2 . 3
8 1.9 1.8 1.8 2 . 5 3 . 0 3 . 6 1 .6 2 . 0
9 2 . 6 3.1 2 . 6 3 . 6 3 . 2 3 . 2 2 . 2 3 . 2
10 2 . 6 2 . 5 2 . 2 1.5 3 . 9 4 . 2 3 . 2 3 . 5
GROUP I I I :  CLASSROOM INSTRUCTION AND 
IN AUDITORY AND VISUAL
CONCENTRATION OF INSTRUCTION 
PERCEPTUAL READING
1 5 . 8 4 . 5 4 . 8 5 . 3 4 . 7 5 . 2 5 . 3 4 . 7
2 2 . 3 2 . 4 2.1 2 . 4 3 . 2 3 . 2 2 . 3 2 . 6
3 1 .5 1.5 1.5 1.5 1 .0 2 . 2 1.3 1 .6
4 1.7 1 .4 1 .6 1 .5 3 . 2 3 . 6 3 . 2 2 . 2
5 2 . 7 2 . 6 2 . 3 2 . 5 2 . 2 3 . 2 1.5 3 . 2
6 2 . 3 2 . 0 1.8 3.1 3 . 2 3 . 0 1 .5 3 . 0
7 3 . 9 2 . 6 1 .4 2 . 7 2 . 4 2 . 8 2 . 3 2 . 6
8 3 . 5 3.1 1.3 3 . 3 3 . 0 3 . 0 7 . 7 8 . 2
9 2 . 2 2 . 4 3 . 0 2 . 3 4 . 2 4 . 7 2 . 0 2 . 5
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Comp rehens i on 
Test
Ar i thmet i  c 
T e s t
S p e l 1 i ng 
T es t
Pre Post Pre Post Pre Post Pre Post
GROUP IV:  TRADITIONAL INSTRUCTION IN A REGULAR FIVE HOUR A DAY OF 
SPECIAL EDUCATION CLASSES (CONTROL GROUP)
1 3 . 2 3 . 6 2 . 8 4 . 5 3 . 2 5 . 0 5 .3 5 . 7
2 1 .6 4 . 4 1.7 3 .7 3 . 2 4 . 7 2 . 9 3 . 2
3 3 . 6 4 . 4 4 . 5 5 . 0 3 . 6 5 . 0 4 . 7 5 . 0
4 2 . 8 4 . 6 2 . 0 4 . 3 3 . 9 4 . 7 3 . 7 3 . 7
5 2 . 5 3 . 5 1.9 2 . 8 2 . 8 3 . 2 3 . 5 3 . 2
6 3 . 0 k .2 2 . 3 4 . 5 3 . 2 4 . 5 3 .7 4 . 2
7 1.3 2 . 0 1 .4 1.7 3 . 0 3 . 0 1 .4 1.7
8 1.3 3.1 1.5 2 . 2 3 . 6 4 . 7 1.6 2 . 2
9 1.5 2 . 5 1.6 1,5 3 . 2 3 . 9 2 .7 2 . 9
*  Raw scores o b ta in ed  on the G a te s - M a c G i n i t i e
Comprehension T e s t  f e l l  below grade l e v e l  1 .2 .  
* *  K in d e r g a r t e n
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APPENDIX E 
NELSON'S DYNAMIC BALANCE TEST3
Equi pment
Nine small  wooden b lo ck s ,  used f o r  s te p p ing  s to n es ,  and 
a balan ce  beam ten f e e t  long.
Pi r e c t i o n s
When ready ,  s u b j e c t  steps on the f i r s t  b lo ck  w i t h  l e f t  f o o t .  
The t ime  begins when f o o t  is p laced  and the t e s t e r  begins the  
c ount .  (The t e s t e r  counts a lo u d ,  l - 2 - 3 - ^ - 5 ,  to  s i g n i f y  f i v e  
seconds. T h is  count  is repeated as the s u b j e c t  mounts each red 
b l o c k .  When the  s u b j e c t  s teps  on a c o lo r -c o de d  b lo c k ,  he 
balances f o r  f i v e  seconds b e fo re  c o n t i n u i n g  on to  the next  b l o c k . )  
The s u b j e c t  then proceeds,  le a p in g  f rom one b lo ck  to  the  n e x t ,  
a l t e r n a t i n g  f e e t  each t im e .  The s u b j e c t  t r i e s  to  go as f a s t  as 
he can w i t h o u t  making m is ta k e s .  There a re  t h r e e  more " f i v e  
second hold"  b lo c k s ,  where the  s u b j e c t  must ba lance  on one f o o t  
w h i l e  t h e  t e s t e r  c a l l s  o u t  the  f i v e  seconds. When c ro s s in g  the  
balance  beam, the  s u b j e c t  must w a lk  h e e l - t o - t o e .
F a u l t  and P e n a l t i e s
Anyt ime the s u b j e c t ' s  f o o t  touches the  f l o o r ,  he must go
3
Jack Nelson, N e lso n 's  Dynamic Balance T e s t , "  Lo u is ian a  S t a t e  
U n i v e r s i t y ,  A g r i c u l t u r a l  and Mechanical  C o l l e g e ,  Baton Rouge, 1968.
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back to  the  b lo ck  a t  the p la c e  where he f e l l  o f f  and proceed  
f rom t h e r e .  I f  the s u b j e c t  should leave  one o f  the  “ ho ld"  
blocks  b e f o r e  the  f i v e  seconds have e l a p s e d ,  t h e  s u b j e c t  must 
r e tu r n  and " h o l d "  f o r  the remaining t i m e .  S i m i l a r l y ,  i f  the  
s u b j e c t  d e v i a t e s  f rom the h e e l - t o e  w a lk  across the ba lance  beam, 
he must r e tu r n  to  t h a t  p o i n t  where the f a u l t  occ urre d  and resume 
the w a lk  in the  c o r r e c t  form.  In a l l  cas es ,  t h e  stop watch  
con t in ues  to  run u n t i l  the  end o f  the l a s t  " f i v e  second hold"  
count  a t  the f i n i s h  o f  the course.
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APPENDIX F
4
WELLS S IT  AND REACH TEST
Equi pment
The equipment  c o n s i s t s  o f  a 24” x 28” p ie c e  o f  plywood 
w i t h  l i n e s  drawn h o r i z o n t a l l y  a t  ^ ~ i nch i n t e r v a l s .  The c e n t e r  
l i n e  is  marked 0 ,  the inch l i n e s  on one s i d e  a r e  numbered one 
up, and those on the  o p p o s i t e  s id e  a re  numbered from minus one 
up. The support  f o r  the  s c a l e  is  in the form o f  a p lus  s ign  
made o f  e le v e n  inch boards r e s t i n g  on t h e i r  edges.
D i r e c t i o n s
When the s u b j e c t  is  seated on the f l o o r  w i t h  f e e t  a g a i n s t  
the  t e s t i n g  a p p a r a t u s ,  the  z e r o  l i n e  c o i n c id e s  w i t h  the r e a r  
s u r fa c e  o f  the  crossboard and the  minus v a lu e s  a re  toward the  
s u b j e c t .  The s u b j e c t  reaches f o r w a r d ,  palms down, a long  the  
s c a l e .
Donald K. Mathews, Measurement in P h y s i ca l  Educat ion  
( t h i r d  e d i t i o n ;  P h i l a d e l p h i a :  W. B. Saunders Company^ 1 9 6 8 ) ,  368
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VITA
The author  was born in New O r l ea n s ,  L o u is i a n a  on January 11, 
1932. She r ece iv ed  her  e le m e n ta r y  and high school edu c a t io n  in 
New O r l e a n s ,  L o u i s i a n a .
The Bac helor  o f  Science  d eg ree ,  w i t h  a major  in Ph ys ica l
Ed u cat io n ,  and a min or  in S o c ia l  S t u d i e s ,  was awarded in 195^ by
No rthw es te rn  S t a t e  C o l le g e  in N a t c h i to c h e s ,  L o u is i a n a .
The author  was employed as a p h y s ic a l  e d u c a t io n  tea ch e r  
a t  LaGrange Se n io r  High School in Lake C h a r l e s ,  L o u i s i a n a .  A f t e r  
s i x  years  o f  t e a c h in g  she re tu r n e d  to  Northweste rn  S t a t e  C o l l e g e ,  
N a t c h i to c h e s ,  L o u i s i a n a ,  and earned h er  Mas te r  o f  Science degree  
in P h y s i c a l  E d u c a t io n ,  in August ,  1961.  She remained a t  LaGrange 
Se n io r  High School u n t i l  May, 1967-
In June, 1967 , the au th o r  e n t e r e d  the  L o u is i a n a  S t a te  
U n i v e r s i t y  Graduate  School t o  begin work on the  d o c t o r a l  l e v e l ,
w i t h  m a jor  emphasis in P h ys ica l  Educat ion  and a minor  in Sp ecia l
E d u c a t io n .  Dur i ng  the  p er io d  o f  g ra d u a te  s tu d y ,  the a u th o r  was 
employed as a Graduate  Teaching A s s i s t a n t  w i t h  t each in g  respon­
s i b i l i t i e s  o f  educab le  m e n t a l l y  r e ta r d e d  c h i l d r e n  and b r a i n ­
damaged c h i l d r e n .
She was awarded the Doctor  o f  Educat ion  degree a t  the 
August  commencement, 19 6 9 .
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